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PUBLIC NOTICES PUBLIC NOTICES 


a icipe Singapore, 
he Director - General, ( + \ cai ‘ at : ms - 
India Store Department, Belvedere The Engineer - I EL HCTRIC Ty PR 3 yy i tak s.. T. 





road, Lambeth, London, 8.E. 1, invites ASSISTANT 
TENDERS for POWER &T ATION SUPE RINTE NDENT 
Scuepute 1 BOGIE TRUCKS with = ADVERTISEMENT 


wees FITTINGS for METRE-GAUGE ROLL An ASSISTANT POWER STATION SUPERIN. 
ING STOCK T . TENDENT (age not exceeding 42 years) is RE- 

Scuepurre 2 KIGHT 250 TONS HYDRAULIC PRINCIPAL CONTENTS OF T HIS ISSUE. QUIRED by the Muni ipal Commissioners of Singa- 
TRAVERSING JACKS pore, for service at their new Power Station, the 
Tenders due on the 20th December, 1928, for No. 1, ARRANGED FOR CARD INDEXING. appointment being on the permanent staff of their 











i on the 8th January, 1929, for No, 2 eo Electricity Department, and being in the first instance 
Forms of Tender obtainable from the above at a fee upon a three years’ agreement 
which will not be returned) of 58. for each Schedule. | The capacity of the plant first installed was 12,000 


. zo 80,000 k.W. Turbines at Klingenberg 2 Spenser tat 


Candidates should have a thorough experience in 
extra high-tension three-phase generation, steam 


PROFESSOR OF MECHANICAL ENGI- Power Station, Berlin turbines, water-tube boilers and mechanical stokers 
NEERING, COLLEGE OF ENGINEERING and must ave nae 4 cimtior | posttien previously 
nos av —_—" a ates . ° *ossession of ¢ ‘iret Grade Engineer's Cortificate 
GUINDY, MADRAS. (With a Two-page Drawing). (P. 620) granted by the Board of Trade is desirable 


The selected candidate will be required to take 








: . THE ENGINEER, 7 - 12 - 28. shifts and, when necessary, to deputise for the Power 
AR pplic at 1OnS are ] n ——— Station Superintendent 

TED for the PROFESSORSHII Strict medical examination required 
of Mt CHANICAL ENGINEERING at = “ - Salary, 6240 dollars, 6720 dollars, and 7200 dollars 
the College a” Engineering, Guindy. M ] A h ( N II. per annum respectively for the three years of the 
Madras : . — : eta Irs ip onstruction oO. . (P. 622) agreement, and rising thereafter, if service be con 
ea shoul 0 le mw 1 oa * ‘ ‘ t d, accordance th the Co 1issioners’ 
0 ve - = * Th 4 mest hold — THE ENGINEER, 7 - }2 - 28. Salary ns heme. The « xe henge value of the dollar is 
ilonours Degree in Mechanical Engineering and have ——_—_—sS 2s. 4d. sterling, at w hich rate the salary for the firet 
ai practical experience year would amount to £728 There is at present no 


income tax Free partially furnished quarters pro- 


The American Cruiser Problem. ¢. 3s) vided. with an allowance for lighting: °° 


Salary Rs. 1000 a month, rising by annual incre 
ments of Rs. 50 a month to Rs. 1500 An officer of 


non-Asiatic domicile will draw in addition overseas ree passage will be provided, salary 
pay of £25 a month. Total minimum pay for officer THE ENGINEER, 7 .- 12 - 28. during the voyage out, and if the selected candidat 
f non-Asiatic domicile equivalent to approximately is married, passages will be provided for his wife and 
£1200 a year Appointment on agreement for five family (if any Eight months’ leave with full pay 


is normally granted after four years’ service Liberal 
Provident Fund 


Unbalanced Engines and Hull Vibration. (P. 625) Applications, stating whether married or single, 


and giving age and birthplace with details of educa 


vears in first instance with possibility of extension 
Free first-class passage to India for candidate and 
family. Strict medical examination 

Further particulars and forms of application may 


be obtained upon request by postcard to the SECRE Ww. E. DALBY.) THE ENGINEER, 7 .- 12 - 28. | tion, training and experience, and referring particu 

ARY TO THI HIGH COMMISSIONER FOR p j} larly to the qualifications mentioned above, and 

INDIA. 42, Grosvenor-gardens. London. 8.W. 1 siliar accompanied by copies (not originals) of testimonials, 
| to be lodged with Messrs. PEIRCE and WILLIAMS 


Last date for receipt of applications 3ilst December 





92 497 > m4 | MM. Inst. C.E., 64, Victoria-street, London, 8 W 1, 
1028 Aldwych Automatic Sub-station. @. 640) yf yp ey pe 
T > PNAINET?T - ._ 17th December, 1928 
} THE ENGINEER, 7 - 12 - 28. Further particulars, if desired, can be obtained 
oe from the Agents 4i¢ 





rown Agents for the . . 
C COLONIES, | Case-hardening Steels by Nitrogen. «. «37 (ity. of Stoke-on-Trent. 


COLONIAL GOVERNMENT Ap er. 
APPOINTMENTS. THE ENGINEER, 7 - 12 - 28, ELECTRICAL ENGINEER'S DEPARTMENT. 

— NTRACT NO. 2840 
TENDERS are INVITED for the SUPPLY and 
ERECTION of ONE ELECTRICALLY DRIVEN AIR 





APPLICATIONS from qualified candi 
dates are INVITED for the following | 


POSTS 


ASSISTANT ENGINEER (M/1169) REQUIRED by Automatic Train Control. (P. 634) COMPRESSOR at the Central Power-house Pay 


5 AS : a Specification and Tender form obtainable om the 
pw eo’ : — . : ——— ag Bae wyevey THE ENGINEER, 7 - 12 - 28 City Electrical Engineer, &St George’s Chambers, 
an onstruction fo © tours o om 12 to . Kingsway, Stoke-on-Trent, on payment of £2 
months service, with possible extension Salary ene ecrmtinnid Tenders should be delivered to the undersicned in 
£600, rising by annual increments to £920 a year the envelope provided not later than the first postal 
Free quarters and passages and liberal leave on full “ . ” delivery on Wednesday, 16th January, 1920 
salary. Outfit allowance of £60 on first appointment | he Mechanicals —Nort est Branch. (P. 638) ;  E. B, SHARPLEY, 
Candidates, age 23 to 35, should possess considerable | . ca s Town Clerk 
experience of road and bridge or similar construction rHE ENGINEER, 7- 12 - 28. Town Hall, Stoke-on-Trent, 
surveying and levelling, and be competent to set out 4th December, 1928. 403 


and supervise work and control labour 
Mficers indicated below are required for the 


The - m 
REDERATED MALAY STATES GOV ERNMENT ICAL Engineering Works at Renfrew. . 02s) Q 
\ 





outh Indian Railway Company, 


Salary as shown below. In each case a strictly temporary . > PNAINERRP ” e_e on 

cost-of-living allowance is also paid amounting to 10 per THE ENGINEER, 7 - 12 - 28 , LIMITED ~~ 

cent. of salary for single men and 20 per cent. for | ee ee The eee are prepared to receive TENDERS for 
married men The Government rate of exchange is the SUPPI 


now 2s. 4d. to the dollar, but the purchasing power ‘PAINT AND ENAMEL 


of the dollar in Malaya is at present considerably less | Switchgear at No. 2 Barton Station. (P. 636) _Specicaions ad fogs of Tender il be a ailpbie 


than that of 2s. 4d. in the United Kingdom Free 

















passages and, if married, for wife and children also | THE ENGINEER, 7 .- 12 - 28. minster, 8.W : 

under certain conditions | Tenders, addressed to the Chairman and Directors of 
SSISTANT Ke [AGER 5 the South Indian Railway ¢ ompany, Limited, marked 
a ay vos ——— an M nay ‘ane loll . | Tender for Paints and Enamel,”’ with the name of 

month by annual increments of 25 di llar 1 cath. the Srm tendering, must be iat with the undersigned 
nonth by nnual 1 N 25 dollars a non a. | —_ — — not later than Twelve Noon on Friday, the 2ist 

Candidates, age 25 to 35, must have served an appren- ae a --- —— December, 1928 

ticeship or pupilage in the Locomotive Department of The Directors do not bind themselves to accept the 





a British Railway or with «4 firm of Locomotive _ 
’ re he ye Ne lowest or any Tender 
— yf -- t >| INDEX TO ADVERTISEMENTS, PAGE 91, |x chstvevuich wilt not be returned, wilt be made ot 


ment and of Locomotive Running conditions. ach copy ¢ 2 sification 
must also be either an A.M.IC.E. or a University as, Ser Caeh Gtoy = OIRHE AD 
Graduate in Mechanical Engineering 7 Managing Director 
ASSISTANT LOCOMOTIVE SUPERINTENDENT 91, Petty France, Westminster, 5.W. 1, 
(M/1214 = PUBLIC NOTICES PUBLIC NOTIONS 5th December, 1928. 422 
Salary 400 dollars a month, rising by annual incre- | ——— — 
ments of 25 dollars a month to 800 dollars a month. | T ND DESIGN ACT 1 Yr 1 ] d T 
Candidates, age 25 to 30, must have served an appren- | PATENTS AND DESIGNS ACTS, 1907 TO 1928 e Navi ration rust. . 
ticeship as a Mechanical Engineer in a Locomotive | y TO (onan Ay Severalls Me ntal Hospital, 






































Engineer's Shops or Railway Locomotive Works, and | as > ; . . oO 
should have had subsequent experience in the , ae | otice 18s Her eby Give on that | | The Trustees of the Crée. Navigation invite COLCHEST 
motive Department cf a Railway. They must also be | i JULIUS JERIKE, of 22, Wotanstrasse, in | TENDERS for the CONSTRUCTION of a SINGLE. WANTED, RESIDENT AaaisT ANT ENGINEER 
either an A.M.IL.C.E. or a University Graduate in | the city of Munich, Germany, SEE KS LEAVE to | STOREY GOODS SHED at Berth No. 6, Broomielaw | and CLERK of WORKS Must be capable man, 
Mechanical Engineering AMEND the SPECIFICATION of the APPLIC ATION | Quay, Glasgow Harbour, 137ft. in length, by 70ft. in | steady and thoroughly reliable, fully qualified to 
CHIEF DRAUGHTSMAN (M/1217) for LETTERS PATENT No. 268.812, for an inventic 7 width The work embraces about 55 tons of Steel for | take charge of power station, consisting of steam 
Salary 400 dollars a month, rising by annual incre. | entitled ‘‘ Improved Apparatus for Measuring or con Columns, Girders, and Roofing, and includes Brick- | boilers, steam and oil engines, dynamos, switchboards, 
ments to 600 dollars a month. Candidates, ‘age 25 to | trolling Temperatures,”’ work, Joiner and Slater Work ; - pumps, &¢ 
35, must have served an apprenticeship in the Shops Drawings may be seen and specification, schedule Candidates must be capable of supervising and 
- ~ . > . - t _ ee ew" > on of quantities, and form of Tender obtained on applica- | undertaking repairs, &c., at such times as may be 
of a Railway or of a Firm of Locomotive or Rolling Particulars of the proposed ! viment were set t to M 4M. Ful Chief “ " - a k 1 ' 
Stock Manufacturers, have spent some time in a | forth in the ‘* Illustrated Official Journal (Patents) ao a o mr. A. ulton, hief Assistant Engineer necessary In addition, should have a nowledge 0 
Drawing-office They should hold a_ recognised | of the 2ist November, 1928. o the Trustees, at his office here, on a deposit of Two | building construction and repairs Only first-rate 
tae nn gl Destesents “wat to am vay — pg will be refunded on receipt of a bona =e will be ae . os ‘ - 2 
»' 80 »« owleda ¥ a 2 —_ . ereone P ive ‘otice o posi. e sender. om | ages £5 per wee cottage, together with firir 
2 Son al have a knowledge of Carriage and Any — i 4 — — mer ove 3 = io ot Cupest Sealed Tenders, marked ‘‘ Tender for Shed at | and light, is provided within the Hospital grounds, 
= — oo. ae P; e of — a a itt ‘ build Berth No. 6, Broomielaw Quay,"’ to be lodged with | for which a reasonable weekly charge is made 
Apply at once by letter, stating age and full par o. 19 at the W 7 sin 25, a —p> th ir the undersigned not later than Monday, 17th | The appointment is subject to the terms of the 
ticulars of qualifications and experience, to_ the | '™#5. London, | iJ wit 4 one catendar month froM | December, 1928 Asylums Officers’ Superannuation Act, 1909 
CROWN AGENTS FOR THE COLONIES, 4. Mill. | the date of the said Journal. The Trustees may not accept the lowest or any | Applications, stating age (which should not exceed 
bank, London, 8.W. 1, quoting the reference number Ww TARRATT Tender | 30 years), experience, &c., and accompanied by) 
ainst the appointment for which application is made. C, JARRA - JAS. MACFARLANE. copies of three recent testimonials, to be made upon 
419 407 Com ptroller-General General Manager forms obtainable by enclosing stamped addressed 
re - _ > ars 16, Robertson-street, Glasgow, C. 2, envelope to the MEDICAL SUPERINTENDEN 
5th December, 1928, 406 | a7 
he High Commissioner | Rengal-Nagpur Railway Com- | * = | 
igh \vommissioner | cay, wT=D. ; ‘ C SITUATIONS OPEN, Page 2. 
for India _is prepare o receive | The Directors are prepared to receiv« rE NDERS for : ve ) ot | 
, € 
APPLICATIONS for the POST of | 16 SPANS PLATE GIRDER BRIDGES (Ten aott. | /\ “ ministre ative County Of)  srruaTIONS WANTED, Page 2. 
: ; : 20ft. Spans) | 
STORES in the BUILDINGS AND | Spans and Biz ; REBUILDING OF LAMBETH BRIDGE CT 
ROADS BRANCH, PUBLIC WORKS | Specification and form of Tender can be obtained APPOINTMENT OF A RESIDENT ENGINEER. AU IONS, Page 92. 


ce DEPARTMENT OF THE GOVERN- 
MENT OF BURMA Candidates must possess a 
University Dezree in Civil or Mechanical E neineering, 
or, in lieu thereof, the Diploma of A.M.1.C.E In 


at the Company's Offices, 132, Gresham House, Old : ~ ~* - + = — = 
Broad-street, London, E.C. 2, on or after 6th Decem- The London County Council invites APT LiC ATIONS BUSINESSES and PREMISES 
for the POSITION of RESIDENT ENGINEER in 
(For Sale, etc.). Page 92. 


ber, 1928 A - q 
. 0 ill be charged for each copy o} , | Connection with the rebuilding of Lambeth Bridge 
A fee of 10s. will be charged for each copy of the | over the River Thames between Westminster and 


specification, which is Not returnabl ; 
addition, they should have had at least two" years’ | “fenders must be submitted not later than Noon on | Lambeth. MACHINERY, &c., WANTED, Page 2, 
. 1 e 4 chat and distribution » ‘2! 92 appo 1 ye upon e temporary sta °F 
practical experience in the purchase 1 distribut Oth December, 1928 The appointment will be vu the t taff ; | 
of common engineering construction materials Age | ~ The Directors do not bind themselves to accept the selected candidate will be appointed by and serve | EDUCATIONAL, Page 2. 


should be between 25 and 30 years Agreement for under the direction of the Council's Chief Engineer. 


lowest or any Tender, and reserve to themselves the 


five years in first instance. First-class passage out and | right of reducing or dividing the order The salary will not exceed £800 a year inclusive. | PATENTS, Page 2. 
home. Provident Fund Pay on age scale, e.g.. for ty Order of the Board Candidates must be Corporate: Members of the | 
an officer of non-Asiatic domicile, age 25, Rs. 475 a R. C. VOLKERS. Institution of Civil Engineers Practical experience | MISCELLANEOUS, Page 2. 


month plus oversexs pay of Rs. 150 a month: with an engineer or contractor in control of works of | 














28 years, Rs. 575 plus overseas pay of £15 a month és sean: bridge construction or other works of a similar | 
<ae Some - by increments of Rs. 50 to a character, involving the sinking of caissons under | AGENCIES, Page 2. 
maximum o 8 75 a month plus overseas pay of compressed air, is essential, and candidates must he ~ 
£30 a month. In addition to pay the officer will draw | ‘reat Western Railwa Vv physically fit to the satisfactioh of the Council's | FOR SALE, Pages 4 and 92. 
monthly certain local allowances The sterling | ( . * . ne’ to Medical Examiner for compressed air work 
equivalent of the total emoluments drawn by an | The Directors of the Great Western Railway Forms of application may be obtained either by WORK WANTED, Page 292. 
officer of non-Asiatic domicile aged 25 years would be | Company have FOR DISPOSAL GAS ENGINES and | personal call at the County Hall (Room 216) or by 
approximately £6: 7 per annum. At 30 years the | D)YNAMOS, which can be seen in commission at | sending a stamped addressed foolscap envelope, FOR HIRE, Page 92. 
approximate ficure would be £970 p.a. Swindon. marked ‘* Resident Engineer, Lambeth Bridge,’’ to the 

Further partic alae and forms of application may be Applications to view should be made to Mr. A. C. | Clerk of the Council, The County Hall, Westminster 
gained upon. Do by postcard to the SECRE.- | Cookson, d Company's Stores Superintendent at | Bridge, 8.E.1 =e latest time for receiving applica- 

0 | HIGH COMMISSIONER FOR | Swindon, Wilts., from whom full particulars may be | tions is Monday, 17th December, 1928, Canvassin . . 

INDIA, General Department, 42, Grosvenor-gardens, | obtained. disqualifies il For Advertisement Rates See 
London, 8.W.1. Last date for the receipt of applica F. R. E. DAVIS, Secy MONTAGU 8B. COX, ) 
tions 22nd December, 192 348 Paddington Station, London, W. 2. 424 832 Clerk of the London County Council. } Leader I age. 








THE ENGINEER 





Dec. 7, 1928 








SITUATIONS OPE 
COPIES oF Tastimoniais, NOT Onicmats, UNLESS 
RequgsTsep 


SPseciricaLLy 





\ TANTED, ASSISTANT to WORKS 

MANAGER for the Boiler Shop of 
a Marine Engine Works in the Clyde dis- 
trict. Should have a thorough knowledge 
Construction and Cost of Boilers of 
Seotch and Water-tube Types, aiso of 
modern Boiler Shop Machines and Prac- 
tice. 


must state age, qualifica- 
&c., also whether free 


Applicants 
tions, experience, 
for engagement. 


Address, ‘‘CLYDE,’" Wm. Porteous 
and Co., Advertising Agents, Glasgow. 
P5260 a 








Ww ANTED, an ENERGETIO MAN, to Take Charge 

of Sales of a well-known make of Electrie Arc 

Waiting Plant and Welding Metals; must have had 

both Electrical and Metallurgical training.—Write, 

giving qualifications, experience, &c., to 898, 

care Deacon’s Advertising Agency, Fenchurch- we 
. 3. 233 


London, B.C, 3 
\ TANTED by wee known rir Main Contractors, 
BOILER-HOUSE ENGINEER, w.ta_ expe- 
rience of Puiverisei Fuel. Capable of putting new 
plants into operation and running trials. Able to 
control men.—Address, stating experience and salary 
expected, 339, The Engineer Office. 389 a 
\ JANTED by an_ Established Firm of London 
Exporters, BUYER for Railway Department. 
Age 27-32. Experienced in Purchase of Light Railway 
Material, both British and Continental. Salary £300 
giving full particulars of cxpertensn, to 











YARROW HOME and HOSPITAL 
FOR CHILDREN 
BROADSTAIRS. 


For the Early & Preventive Treatment of Disease & Convalescence after illness. 





officers of the Navy, 


Army, and Royal 
Navy, schoolmasters and university professors. 


Accommodation is provided for 50 Boys between the ages of 4 and 12 
years, and 50 Girls between the ages of 4 and 14 years. 
the age limits may be raised to 14 for Boys, and 16 for Girls. 


Air Force, 








The Hospital is intended for the children of Members of the Institution of 
Civil Engineers, the children of architects, artists, authors, clergymen, members 
of the medical, legal, and other professions, members of scientific societies, 
officers of the Merchant 


Fee 21/- per whe or as may be sail and travelling expenses. 


In special cases 





Particulars can be 





obtained from tie 


116, Victoria Street, Westminster, LONDON, S. W.1. 


Secretar 








AGENCIES 


M. INST. C.E., Public School, 40, with Exten. 

e sive mechanical, electrical and commercial engi- 
neering eaperience, wide connection amongst manu- 
facturers and contractors, DESIRES to CONNECT 
with FIRMS ve REQUIRE Technical and adequat: 
REPRESENTATION, Yorkshire and Lancashire, 
Leeds or Bradford centre. Highest references. Com 
mission basis.—Address, P5265, The Engineer Office 

"5265 D 








))NGINEER, M.I. Mech. E,, 1st Class B.O.T., 1 
4 years surveyor with insurance co., 12 years engi 
neer and director tn —~¢ —_ in North of England 
ood business office on own Ne pad 
REI RE SENT first-class FIR 


& 
to 
Address, P5257, The Engineer Office. Poser 4 





LD-ESTABLISHED SCOTTISH FOUNDRY RE. 
QUIRES REPKESENTATIVES, London, Sout), 

of England and West of England, who have conne 
tion amongst exporters and users of heavy castings, 
working on _a commission basis.-Address, 378, Th: 
Engineer Office. $78 D 


P\HE MANAGING DIRECTOR of an Old-establishe: 





Machinery House in Sydney, Australia, is at 
present in London _— is OPEN to CONSIDEK 
AGENCIES for Anetra 

Address, “Has, TON and CO., 


KIPLING, 
B.C. 


50/ ee 
Gracechurch-street, 418 1 





HE WATER METER COMPANY, 34, Penchure' 
street, London, E.C. 3, are prepared to APPOINT 
AGENTS in various districts py the SALE of the 
aSTER POSITIVE WATER TER. Firms and 





SITUATIONS OPEN (continued) 








SITUATIONS OPEN (continued) 








RAUGHTSMAN, Accustomed to Preparation of 
Contract Drawings required for Water Scheme, 
including Pumping Station, in South Wales. Must 
be neat and quick. Preference given to one who can 











p.a.—Reply, level and survey. Period about twelve mon Sts 
§ y. ths. State 
Box E.5688, c/o Dawson's, 118, Cannon-street, ty 5," | salary required.— Applications not later than 

3 Le 10th, 1928, to 337, The Engineer Office. 

WAXIED. MANAGER for Works Manufacturing — 
Fe ene een er rencn; “ailing to | P)RAUGHTSMAN and ESTIMATOR REQUIRED 
nh ae & meee 7 eeeeaerd for Heating and Ventilating, London. Must be 
emp os Caen PONES, PESOS ‘anica! | fully experienced in all systems. Applications treated 
knowiedge of Machinery and Equipment and abie to confidentially.—Address, stating age, experience 
organise throughout.—Write, stating age, training, qualifications and salary required, P525: 8, ‘The Engi- 
experience, salary required, and references qranasee. neer ” r0g * P5258 ‘_ 

to Box M, 312, Willings, 133, Moorgate, So.2 & wwe 

4A 





JANTED,. MAN, Capable of Taking Charge of 
Assembly of Mechanical Transport Units by 


\ 


means of conveyor principle, commencing output 100 
per week , | London district.—Address full particulars, 
4138, The ineer Orfice. 413 a 





N ENGINEER REQUIRED for Irrigation Works 
f in an Indian Native State; must fully 
qualified and preference will be given to an applicant 
who has a knowledge of Hindustani. Appointment 
in first instance for three years. — to give 


full particulars of experience and sal a uired.— 
ators. Box 743. c.c. Browns, 39, othill- ore 
5.W. 1. 





SSISTANT ENGINEER WANTED for the Office 
y of a Consulting Engineer for India. Must be of 
coilege education and sound practical works expe- 
rieace, able to desiga, estimate and supervise General 
Mechanical and Electrical Work. Must be A.M.1.C.b. 
aad alsu preferably A.M.LE.E., age 25 to 35 and 
amarried. Salary £750 per annum and first-class 
passage to India with travelling expenses.—Apply in 
the first place to Post Box 2240 Calcutta, with sees 
particulars of experience and education. 296 4 





4 Semetene ESTIMATOR (Experienced) WANTED, 
y conversant with modern Electrical Engineering 
and D.C.—Address, giving full details, 


Practice, A.C. 





386, The Engineer Office. 6A 
I [IESEL ENGINE OPERATOR REQUIRED for 
services in Bolivia 

Man familiar with Willans-Robinson Engines pre 
ferret. ust be capabie of making repairs. 

Salary 275 dollars per month. 

Address, giving full details of experience, &c., 
P5274, The Engineer Office. P5274 Aa 





> NGINEER WANTED by Large Company in 

‘4, London for a period of eighteen months to two 
years Must have experience on the steam side of 
Ceatral Electricity Station, and be capable of compil- 
ing specifications for Builers, Pipework, &c.—Write, 
stating age. qualifications ene experience, and bs 
free, R.,”’ c/o J. Vickers and Co., a, 
Austin Friars, E.C, 2. 67 








P#3ete BLUE PRINTING.—MAN WANTED, to 
Take Charge of Manufacturing Engineers’ Blue 
Printing Room and Drawing Files. nowledge of 
Hall's Rotary Photo Copiers and modern Blue Print- 
ing, Photostat, and Reproduction Processes essential, 
together with experience of routine filing and card 
indexing.—Address, stating age, experience, a I wed 
required, 377, The Engineer Office. A 





ROVINCIAL or LONDON AGENT REQUIRED, 
able to obtain orders for Machined Parts an 
Castings, &o. State trades connected with and ful 
particulars.—Address, 895, The Engineer -— 


R 


95 A 





an ELECTRICAL and MECHANICAL 
ER to assist Director at works; must 


>EQU EP. 
ENGL 


have co ee ~ +4 technical and practical experience, 
tactful, first-class designer, Send fuil particulars and 
salary required.—Address, P5268 


. The Engineer Office, 
Pp 5268 | A 


I EQU IRED by Firm of : Grain Specialists Having 

headquarters in London, ENGINEER-SALES- 
MAN, to travel throughout the country. Technical 
training and previous travelling experience essential .— 


Write, giving full uetails as to age, experience, eiuca- 
tion, and salary required, to Box 87, c/o Mather and 
Crowther, Ltd., 10/13, New Bridge-street, London, 
E.C. 4 12 4 





] EQUIRED for London Area, a First-class ENGI- 
NEER SALESMAN, with sound knowile.lge of all 
Steam and Oil Prime Movers, as weil as Electric and 
Hydraulic Machinery. Must have had wide experience 
in calling on purchasers, following up tenders and be 
able to secure business. State age, qualifications, and 
salary.—-Address, 337, The Engineer Office. 397 a 


S 





ALES ENGINEER WANTED by London Engi- 
neering Company specialising in Air Filtration, 
Dust Collection, Ventilation. Knowledge of subject 
essential. Send full particulars, technical and 
travelling experience, education, age, salary seuntpee. — 
Address, 379, The Engineer Office 379 





OOL STEELS.—Efficient SALESMAN for London 
and Midlands WANTED by well-known Firm of 
Tool Steel Makers. Applicants with knowlejge of 
metallurgy and modern heat treatment are invited to 
send full particulars of their qualifications.—Write, 
H. C., c/o Vickers and Co., Ltd., 24, Austin 
E.C. 2 393 A 





Friars 

Vy TANTED, First-class DRAUGHTSMAN DE. 
SIGNER in connection with Industrial Electric 

Heating and Cooking Appliances for large works in 








the Midlands. Electrical knowledge not essential.— 
Address, 388, The Engineer O SA 
\ TANTED, High-class DRAUGHTSMAN, Used to 
Designing and Detailing Centrifugal Machines 
of all types Only thoroughly experienced men need 
apply Address, 381, The Engineer Office. S381 A 
\ TANTED, ROLL DESIGNER; Must Have Design- 
ing experience and be capable of undertaking 
standard -— special sections. Prospects for right 
stating age and gt ey to 
FRODINGHAM IRON and STEEL CO., Ltd., Scun- 
rpe. Lines P5262 a 


RAUGHTSMAN (Engineer), Accustomed to Design 

and Genera! Lay-out of Pumping Machinery and 

Auziliary Plant, Estimating, &c.—Address, stating 
lence, 





age, ex required, ¥672, The Engi- 
peer 0 9672 a 
UGHTSMAN for London REQUIRED, with 


Ventilation. 
required.— 
380 A 


experience Dust Collection and 
State experience, education, age, salary 
Address, 380, The Engineer Office. 





RAUGHTSMAN REQUIRED by Midland Firm of 

Constructional Engineers. Must be fully qualified 

oO desigu estimate for Steel-framed Buildings, 

Lattice Girdeivisfowers, &c.—Address, with full par- 

ticulars and Sasafy required, 372, The Engines. Office, 
73 A 





AUGHTSMAN REQUIRED (Temporary, Six to 
nine months), having thorough experience in 
Water Supply Works, Levelling, Surveying, Reservoir 
—~ —- — punotas Station Work. Three recent 


refere salary required.—Application to 
WATER. " BNGINERR, 18, Cheap-street, Newbury, 
on or before the 17th inst. P5271 A 





ta ~~ (SENIOR) REQU IRED for Steam 
rbine Details and Design. rite, giving 
particulars of experience, salary, age, and date free, 


to CHIEF DRAUGHTSMAN, English Electric Co., 


Ltd., Rugby. 410 A 
I RAUGHTSMEN WANTED, Accustomed to Mech- 
ani ign, A.C. and D.C. Machines. State 
age, experience, and salary required.—Address, 336, 
. 386 a 


The Engineer Office. 

I RAUGHTSMAN WANTED (for Approx. 
months), experienced in Factory Lay-out for 

Repetition Work in Light Steel Sections HENRY 

HOPE and SONS, Ltd., Halford Works, Smethwick. 

A 

I RAUGHTSMAN WANTED, Thoroughly Expe- 
rienced in General Constructional Steel Work ; 

no others need apply.—State age, salary and particulars 


of experience to THOMAS PIGGOTT and CO., Ltd., 
Atlas Works, Spring Hill, Birmingham. P5261 Aa 








Six 








RAUGHTSMAN, with First-class Experience of 
Steam Turbine design and detail work, for 
works in Midlands. State age, salary, experience, and 
b+ a able to commence.—Address, 274, The Engineer 
ce. 4A 





NGINEER and ESTIMATING DRAUGHTSMAN- 
4 with intimate knowledge of Chemical Process 
Plant, including Evaporating and Distilling Equip, 
ment, REQUIRED by [ngineers, Glasgow State 
ful} particulars and experience.— Address, 312, Ly Ens 
neer Office. 


NGINEERING FIRMS in Laneashive, Making an 
Installing Fans and__ accessories, REQUIRE 
thoroughly competent CHIEF DRAUGHTSMAN. 
State age, experience and salary required.— Address, 








360, The Engineer Office. 360 a 
XPERIENCED DRAUGIUTSMEN WANTED in 
4 Midlands for Heavy Oil Engine Work. State 


free. 
409 A 


aze, experience, salary required, and when 


Address, 409, The Engineer Office. 


\ TRUCTURAL 
h QUIRED 


DE SIGNING ‘DR AU GHTSMAN RE- 


Must 
classes of Structural 


of designing all 
State age, expe 


be 
Steel 


capable 
Work 


rience, and salary required to BOULTON and PAUL, 


Ltd., Norwich. 


382 a 





‘ TRUCTURAL 
\ REQUIR 


Age not over 


ED 
Garden Engineering 
30, 


4 years.— Address, 


DRAUGHTSMAN and ESTIMATOR 
as 


Technical Assistant in Tea 
Department of firm in Calcutta 
Se tsman, single. First agreement 

giving full details «f experience, 





408, The Engineer Office. 408 A 
MAS REQUIRED by West London Firm with 
4 thorough knowledge of Press Tool Work, 


to act as Working Foreman. 
salary ™ ay —J. 
Church Wharf, Chiswick, W. 


man. State 


Permanent job for good 
PAYE 








SITUATIONS WANTED 





YNGINEER, 
4 certificate, 


Age 
first-class 
5 years’ experience with Diesel machinery, two years 

chief engineer. 


Ordinary 
certificate, 


First-class B.O.T. 
B.0.T. motor 


33, 


SEEKS POSITION ASHORE ; 


excellent refs.—Address, P5269, The Engineer (Office. 


P5269 B 


tatives calling on water yu are invited 
to apply for particulars to Ref. E. 9858 D 





ITTY and WYATT, Ltd., 38, Commerical-st., E. 1, 
Engineers, Mill and Factory Furnishers, RE 
QUIRE REPRESENTATIVES fully acquainted with 
the requirements of above trades. Exceptional terms 
to those with good connection. Write, stating full 
particulars 3271 b» 





A PROPOSAL 
TO M. ANU K ACTU RERS 


HE ADVERTISERS, Manufacturers of 
Motors, Fans and Kindred Apparatus, 
DESIRE to ENTER into CORRESPONDENCE 
with MANUFACTURERS with a view to 
FORMULATING a SCHEME whereby a number 
of AGENCIES or BRANCH OFFICES could be 
established throughout the country, so that 
expenses could be sha 
Replies from manufacturers of apparatus that 
would * blend ** but not be eompetitive with 
the advertisers’ products are sought and will! be 
treated ip the strictest confidence. 
Address replies, 304, The Engineer Office. 
304 © 





Ee rears DESIRES POSITION, Aged 43 Years, 


wd —— works 


FE ae shipbuilding 


internal com- 


pairi steam 
bustion. electric ond hydraulic, also factory and works 


maintenance, 


Excellent references.— 
The Engineer Office. 


—Address, P5253, 
P5253 B 














misc ELLAN nous 





= and PARTNERS are Instructed to 
e obtain an opening for a SUBSTANTIAL 
INVESTMENT in an old-established Firm of 











);NGINEER, 20 Years’ Experience, Steam, Oil, Gas Steam Engineers whose business is sound and 
4 engines, jlers, pumps, compressors, crushers, capable of bie expansion with additional 
dryers, milis, roasters, machine, carpenter, boiler capital, Such firms please write or call with 
shop work, concrete brickwork; age 43. Anywhere, copies of balance sheets and full particulars 
abroad.—Addre. s, 383, The Engineer Office, 383 B JOUNSON and PARTNERS, 159, Queen Vic 
SS — — — ae toria-street, E.C. 4. City 1772/3 4lli 
NGINEER, with h Considerable Technical, Prac- 
POINTE service experience, DESIRES AP- 
*OIN NT, Sales or Technical Traveller. First 
class designer, with research and experimental work I, STRUCT. E., A.M.1. MECH. E., Having Wide 
in mechanical electrical apparatus, also traction.— , and varied experience. will UNDERTAKE the 
Address, P5267, The Engineer Office P3267 '» | LNSPECTION and TESTING of all classes of 
cn ie " noe we for second-hand 
-— ENGIN 67, street, Liverpool. 
XXPERIENCED MODERN WORKS MANAGER | ™*™!°?? . a, 
4 AT LIBERTY; accustomed full control and 
responsibility for production light and medium engi- 
neering products.—H. W., 40, Lebanon- ee _. PATENTS 
YENTLEMAN (38), Shortly Disengaged, DESIRES 


RESPONSIBLE POSITION ; 
mercial experience, engineers, 
buying, selling staff management. 

Address, P5252, The Engineer Office. 


many years’ com- 
iron, steel merchants, 
Interview CC - 








N 


= 


ECHANIC AL ENGINEER, with Wide General 


engineering experience as foreman, cost cler 

manager, SEEKS RESPONSIBLE POST in 
Works or Office. Moderate salary.—Address, P5270, 
P5270 B 


The Engineer Office. 


Nous FERROU S FOUNDRY - ANAGE R or PORE- 


ESIRES 


CHAN machine, bench 


and p ye able to ax EF men and produce 


t-class 


castings 
Poses, The Engineer Office. 


minimum  cost.—Address, 
P5266 B 


at 





RAUGHTSMAN (25), 


with 8 Years’ Experience in 





mech. and elec. engineering, DESIRES PRO- 
GRESSIVE POST. Prepared to start as junior, if 
necessary. Best < [oneal WICKHAM, 106, 
Broughton-road, 8.W. P5256 B 
‘SENIOR DRAUGHTSMAN (33), Seco Charge 
material handling dept.. is DESIROUS of 
SECURING a more responsible POSITION. Con- 
versant with modern high-speei skip hoists, British 


and American systems. 
Th 


Address, P5254, 


London district preferred.— 


e Engineer O P5254 B 





_ EDUCATIONAL 





UNIOR DRAUGHTSMAN REQUIRED in London 
e district ; must have had previous experience in 
the preparation of workshop details for Structural 
Steel Work.—Address, stating age, salary expected, 
and giving outline of qualifications, 396, The Engineer 


Office. 396 A 
hae DRAUGHTSMAN WANTED, Accustomed 
e to detail work. Quick and accurate. State 
qualifications, experience, age, and salary required. 
Address, 399, The Engineer Office. 399 a 








Rae AT ONCE, SENIOR CRANE 
DRAUGHTSMAN, Birmingham district.—Ad- 
dress, 359, The Engineer Office. 359 A 





EQUIRED, ENGINEERING DRAUGHTSMAN, 
used to Electrical, Steam and Hydraulic Plant 
Lay-outs. Must be rapid and accurate calculator. 
Progressive position to right man. State age, training 
past experience, and salary required.—Address, 391, 
The Engineer Office. Sal A 





BQUIEED. First-class JIG and TOOL DRAUGHTS.- 

N; preference given to man with experience 

of me 4 rolis and dies for producing sections of 

light-gauge strip, State age, experience, salary, when 

at liberty, &c., to Messrs. THE BLACKBURN AERO- 

PLANE and MOTOR CO., Ltd., Brough, E, a 
308 A 





ENIOR  DRAUGHTSMAN and DESIGNER 
WANTED, with good experience in the design of 
the latest type Commercial Vehicles,—Address, giving 
full particulars of experience, age, and salary wee 
376, The Engineer Office. 876 4 





ENIOR DRAUGHTSMAN, Instrument Design Ex- 
b perience preferable. Good prospects. London 
district.—Box 4358, eset ced Service, a 150, 
New Bond-street, W. 75 A 





QtsaM TURBINE DESIGNER REQUIRED, with 
recent experience of calaculations and design of 


modern Steam Turbines, small and medium units.— 
Box 39, Kenning Advertising Service, 4, 
street, London, 8. 1, 


390 a 





(Jerre: sp 


endence Courses 
EVARATION FOR THB 


Examinations of the 


INST. 
INsT. 


OF E 
OF MECHANICAL ENGRS., 


CIVIL ENGINEERS, 


INST. OF STRUCTURAL ENGRS., 
pee + y+ OF rt _— 


Mr. 


ngin 
lust. C.E., A.M.1. Struct. E., M.R.8.1 


personally conducted b 


"Trevor W. Philli 8, 


London * versity, 


+ &e. 
to :—8-11, 


TraFroxp CHAMBERS, 58, SouTB JOaN S5T., LIVERPOOL 
(Tel. Bank 1118). NDON OFFIOB : . CHANCERY 
Lana, W.C. 2. Ex. 





A BOOK YOU MUST NOT MISS. 


7 NGINEERING OPPORTUNITIES” is the most 
com lete bandbook on Enzineering Examinatious 


and Courses ever produce. 


it shows the exact require- 


ments uf all Exams., and outlines over o0 Engineering 


Diploma Course 


8. 
We specialise in quickly preparing candidates by home 


study for 


A.M.I, Mech. E., 


AMICE., AMLE.E., 


AM.1LA.E.,C. & G.,G.P.0., MATRIC; etc. 
WE ALONE GUARANTEE—* NO PASS—NO FEE.” 


Un-to-date Courses 


in all branches of Mechanical, 


Motor, Electrical, Civil, Structural, Hydraulic Engineer- 
ing, Costing, 8. ecifications, Quantities, etc 


Our book is a mive of va uable 
advice. Send for your FKEE 


in ormation and 


co y to-day, stating 


braucb or Exam which is 0° most interest. 


BRITISH 


INSTITUTE OF 


ENGINEERING TECHNOLOGY, 
22, Shakes eare House, Leicester-square, London. 





URVEYING AND 
k VACANCY for UL i 


given.—Address, 





E 


LEVELLING. —IMMEDIATE 
thoreugh instruction 
Hollybank, Wokipg. 





P5202 B 





ING’S PATENT AGENCY, Ltd. (B. T. KING, Regd 
Patent Agent, 8. d 
dibovk and cons. 
FREE. = we Queen Victoria-street, London, oe. é 
40 years’ "Phone; Central 0662. 4% 





HE PROPRIETOR of BRITISH PATENT No 
190,928, dated January 18, 1922, relating to 
, pore in Drop Hammers,”’ is DESIROUS 
ot ENTERING into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent an 
ensuring its er working in Great Britain.—Ali 
inquiries to be to B. SINGER, Steger 
Building, Chicago, “iilinols. $18 





HE PROPRIETOR of BRITISH PATENT Nos 
135,362 and 139,551, both dated January 10, 
1919, relating to ‘‘ Improvements in Machine for 
Forming Hairpins or Similar Articles’ and ln 
provements in Machine for Counting and oueneios 
Hairpins or like Forkeg Ar ticles, respectively, DE- 
SIRES to ARRANGE by LICENCE or otherwise on 
reasonable terms to Ex! PLOIT the above patents and 
ensure their practical working in Great Britain.- 
Inquiries to SINGER, Steger Building, Syreee- 
25 4 


Illinois. 
7 PROPRIETOR 
156,233, dated 





of a PATENT Nos 
January 4, 1921, relating te 
* Improvements in Water-tube Boiler Settings ; "' 
189,677 and 195,727, both dated January 3, 1922. 
relating to “‘ Improvements in Vertical Water-tubx 
Boilers,’" and ** Improvements in Water-tube Steam 
Boilers,"’ respectively, DESIRES to ARRANGE by 
LICENCE or otherwise on reasonable terms to EX 
PLOIT the above patents and ensure their practical 
working in Great Britain.—Inquiries to B. SI)GER. 
Steger B Builk ling. Chicago, I Hlinois 326 u 
a PROPRIETOR of a PATENT HORSESHOE 
WISHES to ARRANGE with a Firm for their 
MANUFACTURE EDMUND SAXTON, Daisy Lea. 
Outlane, Huddersfield. P5255 


HE PROPRIETOR of BRITISH 1! ETTERS 
PATENTS Nos. 245, 716 and 245,717, both dated 
i0th January, 1925, for ‘‘ Manufacture of Steel,” is 
DESIROUS of DISPOSING of the PATENT RIGHTS 
or of NEGOTIATING for the GRANT of LICENCES 
to work the somneet All _enquiries should be addressed 














to Messrs. MEWBURN ELLIS and CO,., 70-72, 
Chancery-lane, pk ty Wc. 2 385 
MACHINERY, &c.. WANTED 





ANTED for Immédiate Use, TWO STANDARD- 
GAUGE 4-WHEEL MODERN LOCOS... one 9in. 











and one 12in. cylinders, 150 pressure .- 
Address, 384, The Engineer Office. 384 F 
Wass. SEVERAL Good Modern 1 0CO. STEAM 
ey 3/5-ton capacity, 30/35ft. jibs, 
80/100 Ib. pellers Address, 392, The Engineer Office, 
392 F 
WVANTED. 2 DIESEL SETS, Each 1000 H.P.. 
direct driving D.C. GENERATOR, 2 by 220 
or 440 volts, eventually motors only ; perfect con 
dition, low price, cash.—-Address, P5273, The Engi 
neer Office, P5273 r 
RBCRED. RECONDITIONED _ DYNAMOMETE R, 
capable absorbing 5000 B.H.P. by 180 r.p.m 
Must be thoroughly efficient.—Submit sketch, ful) 
details and lowest Ba; where seen, BERNARD 
ewes AND and CO., 17, Victoria-street, Westminster, 
5.W. 44Fr 





hoe continuation of Small Advertise- 
ments see page 
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A Seven-Day Journal 


Steel Sleepers on British Railways. 


For some years past the Southern Railway has 
been testing the use of steel sleepers on a portion of its 
Portsmouth line between Guildford and Worplesdon 
over which there pass trains composed of modern 
rolling stock and drawn by engines of the “* King 
Arthur ”’ class. The results of this test have been 
technically satisfactory, and as an outcome 
directors of the company have approved of a sub- 
stantial order being placed for steel sleepers. 
order covers the supply of.70,000 steel sleepers, com- 
plete with chairs and equivalent to 5000 tons of steel. 
it has been placed with the United Steel Companies, 
Ltd., and, it is understood, will be executed at that 
federation’s Workington mills. Its value about 
£52,000. The sleepers included in this order will be 
used during the next two years for the equipment of 
about 35 miles of track. The company has been led 
to favour the adoption of steel sleepers because of the 
rising cost of wooden sleepers, because it anticipates 
that they will have a longer life, and because by 
adopting them it will help a British industry instead 
of spending money abroad. The other British railway 
companies are also at present testing the merits of 
steel sleepers. For some time past the Great Western 
Railway has been experimenting with them, and it is 
now reported that it is about to use them on another 
section of line extending to about a mile in length 
near the London area. It is understood that the order 
for these sleepers has been placed with Guest, Keen 
and Nettlefolds, Ltd., of Smethwick, and that that 
firm is also engaged in making steel sleepers for the 
London, Midland and Scottish Railway. The annual 
consumption of sleepers in this country is said to be 
about 4,000,000. If, therefore, only 10 per cent. of 
the new sleepers required were to be made of steel, 
the orders placed with the steel industry for their 
supply would represent about 30,000 tons of sleepers, 
valued at over a quarter of a million sterling. 


1s 


The Supermarine Aviation Works. 


ACCORDING to official announcement, Vickers 
(Aviation), Ltd., has acquired all the share capital of 
the Supermarine Aviation Works, Ltd. Vickers 
(Aviation), Ltd., is a company owned entirely by 
Vickers, Ltd., and was not included in the under- 
takings brought under the recent Vickers-Armstrong 
amalgamation. It carries on the manufacture of 
aeroplanes and amphibian flying boats at its works at 
Brooklands. The works of Supermarine Aviation 
Works, Ltd., are at Southampton and Woolston. The 
company was formed in 1912 by Mr. Noel Pemberton 
Billing, who from the outset specialised in the con- 
struction of flying boats. During the war Mr. Billing 
ceased his connection with the company. It has con- 
tinued to specialise in the construction of flying boats 
and seaplanes, its best known productions of recent 
being the Supermarine-Napier “S85” sea- 
plane, which won last year’s Schneider Cup Race, 
and the twin-engined Southampton fiying boats, 
four of which are, and have been since the beginning 
of this year, engaged on an extensive world cruise. 
It is intimated that the Supermarine Aviation Works, 
Ltd., will continue to exist as a separate company, 
and that its present personnel will continue in office. 


an 


times 


The company’s managing director is Squadron- 
Commander James Bird, and its chief designer is 


Mr. R. J. Mitchell. 


London Rates for Electricity. 


A SPECIAL committee has been authorised by the 
London and Home Counties Joint Electricity 
Authority, to undertake a review of the charges and 
conditions imposed by electricity undertakers in their 
districts, and the Authority is now in communication 
with local authorities and electricity companies con- 
cerned. The inquiry was proposed by the Electricity 
Commissioners, who suggested that any steps which | 
might be taken, as a result of the review, to make the 
bases of the charges more uniform in relation to 
supplies of electricity, the provision of electricity 
services, the hire of meters, &c., would be of advan- 
tage to the public, and would tend to promote the | 
development of the supply in the district as a whole 
It was proposed that the review should be directed 
more particularly to :—(a) A comparison of the leases 
and amounts of the various charges and tariffs adopted 
by authorised undertakers in the district for supplies 
of electricity for lighting, for general domestic 
purposes, and for power purposes, respectively ; 
(6) the extent to which the charges and _ tariffs 
in the case of individual undertakers are due 
to particular circumstances of the undertakings con- 
cerned ; (c) the steps which could be taken to secure 
greater uniformity of charges and tariffs throughout 
the district ; (d) the form of multi-part tariff or tariffs 
best suited to the requirements of the district, and 
the steps necessary to bring about the general adop- 
tion of such a tariff or tariffs within the district ; (e) 
the facilities afforded by authorised undertakings 
in the district in regard to the hiring of apparatus, 
&c., hire purchase, and assisted wiring in order to 





encourage the domestic demand and so reduce prices ; 
and (f) the effect upon charges for electricity of the 
sliding scales of price and dividend prescribed by 
the London Electricity Acts, 1925, and by other 
special or Provisional Orders in force in the district. 
The report of a special committee appointed to con- 
sider the proposed investigation quotes figures show- 
ing variations in the flat rate or commencing charge 
per unit for lighting on July Ist, 1928. The highest 
price was 10d. per unit charged by four companies 
and 9d. per unit by ten companies and one local 
authority. The lowest figures were 3d. per unit 
charged by one local authority and 34d. per unit 





the | 


The | 





charged by one company and five local authorities. 


The U.S. Government’s Merchant Fleet. 


THE United States Shipping Board, in a statement 
submitted to Congress on Monday of this week, re- 
ported that during the 1928 fiscal year the operation 
of the merchant ships owned by the U.S. Government 
resulted in a loss of over £3,250,000. This figure is 
£70,000 in excess of the loss recorded last year, and 
brings the total deficit for the past five years up to 
nearly £25,000,000. During the past year sales of 
| the Government vessels have reduced their number 
| from 273 to 230. The Board attributes the increased 
| loss incurred to a lower demand for tonnage, and states 
that the greatest handicap to the profitable operation 
of the Government’s merchant fleet is the lack of 
vessels of suitable speed, type and equipment to com- 
pete successfully with privately owned foreign 
vessels operating on the same routes. For every ocean- 
going vessel being built in the United States, the 
Board remarks, Great Britain building fifty, 
Germany ten, France and Italy five each, and Japan 
four. In the matter of new construction, the United 
States therefore being rapidly outdistanced. 
Government loans have been granted to the extent 
of over £3,000,000 to help seven companies to build 
fourteen new ships, but, in the opinion of the Board, 
the United States mercantile marine will not give its 


| 








1s 


1s 


best service to the public until a variety of condi- | 
Among these conditions | 


tions have been fulfilled. 
are the adoption of the Hague rules and the enact- 
ment of a Load-line Bill, the codification of the 


Navigation laws, the exemption from tax of American | 


vessels operating in foreign service, and the creation 
of an insurance system that will place American ships 
on a footing of equality with foreign ships. 


The Stratford Works of the L.N.E.R. 


PRESIDING at meeting last week of the Great 
Eastern Mechanics’ Institution, held at the Town Hall, 
Stratford, E., Mr. William Whitelaw, Chairman of the 
London and North-Eastern Railway Company, took 
advantage of the occasion to set at rest certain 
rumours regarding the company’s intention to abolish 
the Stratford Works. It was said, he remarked, 
that the Stratford Works had been allowed to deterio- 
rate a little in efficiency and in equipment, and that 
the development of railway amalgamation 
put an end to much of the work conducted at them. 
He assured his hearers that the company could not 
get on without the Stratford Works, and that instead 
of being abolished they were to be re-equipped. We 
understand that it is the company’s intention to 
increase the facilities available at the Stratford Works 
for the repair of carriages, and that the directors have 
already authorised a scheme of alterations. More 
than 5000 carriages, saloons and vans belonging to 
the Great Eastern representing about a 
quarter of the total coaching stock owned by the 
company, are centred on the Stratford Works. It 
is the intention, we gather, to enlarge the carriage 
lifting shop, to make alterations to its permanent way, 
and to provide it with new machinery. The carriage 
body repair shop and the carpenters’ and cabinet 


a 


section, 


makers’ shops are to be altered structurally, and are | 


A new accumulator shop 
are to be 


to receive new equipment. 
is to be erected and traversers, cranes, &c., 
provided. 


Railways and Road Transport. 


THE railway companies are losing little time in 
taking advantage of their new road transport powers. 
It announced that the London, Midland and 
Scottish Railway and the London and North-Eastern 
Railway have made arrangements with the Corpora- 
tion of Sheffield for the adoption of a comprehensive 


18 


|scheme for the co-ordination of railway and road 


transport in the Sheffield area. At present the Cor- 
poration operates omnibus routes extending as far 
as Barnsley, Huddersfield, Buxton, Bakewell, Chester- 
field, and other places. Under the scheme arranged 
these routes will be taken over and operated by the 
two railway companies. Other Corporation omnibus 
routes extending to shorter distances from the city 
will be owned jointly by the Corporation and the 
railways, and will be operated under the auspices 
of a joint committee. The local routes within the 
city will remain as at present under the Corporation’s 
control. Another instance of the railway companies’ 
determination to make use of their new road powers 
is to be found in the fact that on Monday of next week, 
December 10th, the London, Midland and Scottish 
Railway will open an omnibus service between the 
towns of Rochdale and Halifax. Over this route 
of 18 miles twelve trips will be made daily in each 


might | 





direction, with an hourly service on Saturdays and 
| Sundays. The service at present operated by the 
| Rochdale Corporation will cease to run. The omnibuses 
| to be used by the railway company are single-deck 
| vehicles, the bodies of which have been constructed 
in the company’s own workshops. The company’s 
| service will operate between the railway stations in 
| the two towns, but it will also be available to pas- 
| sengers who desire to proceed to intermediate points. 


An Interesting Oil Tanker. 


THERE was launched from the Scotstoun Yard 
of the Blythswood Shipbuilding and Engineering 
Company, Ltd., on Friday last, November 30th, the 
oil tanker “ Irania,”’ This interesting in 
view of the fact that she is propelled by the first set 
lof Richardsons-Westgarth double-acting two-stroke 
marine oil engines to be used for sea service. The 
new tanker, which is now being fitted out at Rothesay 
Dock, has an overall length of 300ft., with a beam of 
44ft. and a depth moulded of 20ft. She will 
employed in the service of the Iranian Tanker Com 
pany, Ltd., of London. In with the 
usual practice, the machinery is placed right aft, and 
the accommodation for the officers, engineers and 
crew is also arranged at this part of the ship, the 
navigating bridge being placed amidships. The 
|two cargo pumps, each of which has a designed 
| capacity of 160 tons per hour, are steam driven, and 
are housed in a special pump room amidships. Steam 
for working these pumps and the engine-room 
auxiliaries is provided by two 100 lb. pressure Cochran 
|type boilers. The engines, which have been 
structed by Richardsons, Westgarth and Co., Ltd., 
at West Hartlepool, are of the double-acting two- 
stroke type, and they operate on a dual combustion 
cycle with airless injectors. There are three cylinders, 
each with a bore of 21}in. and a stroke of 38in., with 
a total designed output of about 1100 S.H.P. at 85 
revolutions per minute. The vessel has been built 
|to Lloyd’s highest class, under the supervision of 
William Esplen, Son and Swainson, Ltd., of London. 


vessel is 


be 


accordance 


con- 


Wired Wireless. 


It is predicted that within the next twenty years 
most of the broadcasting in the United States will 
be carried on over household electric light and power 
wires, and it is hoped that in this way many broad- 
casting difficulties will be overcome. The North 
| American Company, the largest supplier of electric 
|light and power in the United States, has granted 
| the Kolster Radio Corporation a title to 600 of its 
| patents in return for exclusive licences in the field of 
| wired wireless, to one of its subsidiary companies, 
| known as Wired Radio Inc. These patents include 
| the fundamental patent for chain broadcasting as well 
| as patents for television and talking motion pictures. 
The Kolster Radio Corporation has also received from 
the North American Company the contract to manufac - 
ture for Wired Radio Inc. not less than one-third of 
the apparatus, the value of this business being esti 
| mated at about £7,200,000 per annum. 


The Solent Tunnel Proposal. 


On numerous occasions in the past it has been 
proposed to facilitate transit between the mainland 
and the Isle of Wight by the construction of a tunnel 
beneath the Solent. At present the passage from 
Portsmouth to Ryde occupies about three-quarters 
of an hour from pier to pier, and the journey is mostly 
in sheltered waters. The suggestion for the construc 
tion of a railway tunnel that would enable the very 
worst of sailors to reach the island without discomfort 
has recently been revived, and; the Isle of Wight 
County Council has been in communication with 
the Ministry of Transport in connection with the 
|subject. The Ministry has, however, taken up an 
attitude on the point which can only be described as 
discouraging. -It finds no reason to anticipate such 
a large increase in the Island’s traffic requirements 
as would justify the great expense that would be 
involved in constructing the tunnel. It is unable, 
therefore, it adds, to entertain any application for 
financial assistance towards carrying out the 
| proposal. In view of this statement of the Ministry's 
attitude towards the scheme the Isle of Wight County 
Council on Wednésday of this week decided to take 
no farther action in the matter for the present. 


The Tilbury Section of the L.M.S.R. 


One of the conditions laid down in the Act of 1912 
whereby the Midland Railway acquired what is now 
the Tilbury section of the London, Midland and 
| Scottish Railway was that the railway between 
Fenchurch-street and Southend should be converted 
to electric traction. An interesting sequel to that 
Act appears to be foreshadowed in the application for 
| parliamentary powers in the 1929 session. The pro- 
posals seem to suggest that the Southend trains will be 
based on Broad-street instead of Fenchurch-street. 
The journey would then be wholly over the L.M.S. 
Company's own metals through Dalston, Homerton, 
Old Ford, and Bromley, instead of over the London 
and North-Eastern between Gas Factory Junction 
and Fenchurch-street. The Bill also seeks to repeal 
the powers for electrification. 
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The Turbines at the Klingenberg 
Power Station. 


T 


No. 
THE great Klingenberg power station, recently put 
into commission by the City of Berlin Electricity 
Company, is noteworthy, not only for its size, but as 
the very latest 
in super-stations. Situated 
the bank of the Spree, a few miles from Berlin, it 


representing continental practice 


at Rummelsburg, on 
was originally called the Rummelsburg station, but 
was given its present name as a memorial to Dr. G. 
Klingenberg, the well-known director of the Allge- 
meine Elektricitaéts Gesellschaft, who was responsible 
for its design. The necessity for a new station was 
acutely felt in 1924, when the peak load rose to 
208,500 kW, as compared with 142,000 kW the year 
before ; this great increase in the demand for electric 
energy being largely due to the better industrial con- 
ditions which followed the stabilisation of the mark. 
To deal with this situation, a site of about 49 acres 
was obtained at Rummelsburg, with the intention 
to construct a super-station to have an eventual 
maximum capacity of 540,000 kW. The plans pro- 
vided for the station to be built in two parts, half the 
ultimate capacity being provided immediately. So 
energetically was the work proceeded with that, 
although the first sod on the site was only cut on 
September 15th, 1925, on July 30th, 1927. the first 
270,000 kW 


of generating machinery, with the necessary switch- 


part of the station was completed anc 


gear, transformers, &c., was ready for service. 
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Fic. 1 80,000 


Although the object of this article is to give a 
description of the turbines, a few words concerning 
the design of the station generally will not be out 
of place. The main engine-room contains three 
A.E.G. turbo-generators of a maximum continuous 
rated capacity of 80,000 kW each, placed end to end 
and in line with each other. Situated centrally with, 
and at right angles to, the main engine-room, is a 
second engine-room containing three house turbines 
rated at 10,000 kW capacity each, and the boiler feed 
and other pumps. On either side of this second 
engine-room is a boiler-house, containing eight boilers, 


rasre I Dimensions of Principal Buildings. 


Height to 


Building Length, Breadth, eaves, 
feet. feet. feet. 

Main engine-room 478-3 84-1 82-7 
Boiler-house, each 243-8 135-6 100-1 
House turbine-room 243-8 82-9 68-4 
Offices oe oe) ee 72-2 57-4 
30,000-volt switch-house 459-3 59-1 63-0 
Mill-house ‘ 390-4 82-0 125-3 
Administrative block . 88-6 62-3 139-4 


the central aisle of each house running at right angles 
to the main engine-room. The boilers, which generate 
steam at 35 atmospheres, or 498 lb. absolute, and 
410 deg. Cent., are of different types and makes, the 
heating surface of each being about 19,375 square 
feet, and the maximum rated output about 80 tons 
of steam per hour. They are all fired by pulverised 
coal, the coal being prepared in a mill-house some 
little distance away. Each pair of boilers is served 
by a steel chimney, 230ft. high. The mill-house 


contains four sets of machinery, each consisting of a 
steam-heated dryer with a capacity of 24 tons per 
hour, and two pendulum grinders of an equal com- 
Four coal dust pumps, rated at 


bined capacity. 
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50 tons per hour each, deliver the ground coal to the 
is a raw 


bunkers of the individual boilers. There 



































is housed in a special building, separated from the 
engine-room by a wide roadway. Table I. gives the 
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Fic. 2. THREE 80.000 kW TURBO - GENERATORS 


for 220,000 tons, the coal pile 
two transporters, each capable 


coal storage capacity 
being commanded by 
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GENERATOR. STEAM END 


of handling 140 tons per hour. The main part of the 
power generated by the station is stepped up to 30,000 





overall dimensions of some of the principal buildings 
of the Klingenberg station. 


THe Main TURBINES. 


As we have mentioned above, the main units were 
supplied by the Allgemeine Electricitats Gesellschaft. 
Each consists of a turbo-generator of a maximum 
rated capacity of 80,000 kilowatts, with which 
associated a house turbine of 10,000 kilowatts capa- 
city. The main urits are thus the largest prime movers 
running in Europe at the present time. Their general 
appearance will gathered from Figs. | and 2, 
the former illustration showing a single unit viewed 
from the steam end, and the latter the arrangement 
of the three units in Each unit 
comprises a pair of similar alternators of 44,000 kVA 
rating, driven at 1500 revolutions per minute by a 
four-cylinder turbine arranged on two shafts. One 
shaft carries the high-pressure and the intermediate- 
pressure cylinders of the turbine, and the other the 
two low-pressure cylinders, through which the steam 
passes in parallel. The total length of the high- 
pressure side of the unit measured to the end of the 
outboard bearing of the exciter is 72-47ft., the length 
of the low-pressure similarly measured, 
76-3ft., and the distance between the centres of the 
two shafts 28-87ft. The shafts are 4-25ft. above 
floor level and the bottom of the basement 25-76ft. 
below floor level. These dimensions alone are suffi- 
cient to indicate the enormous size of the machines. 
Each low-pressure turbine exhausts into a horizontal 
condenser placed transversely beneath it, the two 
condensers being coupled together by a large pipe, 
so that in emergency the whole of the exhaust 
steam can be dealt with by a single condenser. The 
general arrangement of a complete unit is fully illus- 
trated in Figs. 3 to 6. From these drawings it 
will be seen that the steam connections between the 
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the engine-room. 


side, is 
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Fic. 3--PLAN OF 80,000 


volts for transmission to the sub-stations. The 
apparatus for the control of the high-tension circuits 
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various cylinders are overhead, two pipes side by 
side, with sufficient elasticity to allow for expansion, 
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leading the steam from the high-pressure to the inter- 
mediate-pressure cylinder, and a single pipe with 
expansion joint taking the steam from the latter to 
The two inlets to 


the low-pressure side of the unit. 


is secured and all strains on the turbine casing avoided. 

The construction of the turbine is well shown by 
the two sections in to-day’s Supplement, the upper 
being a longitudinal section through the high-pressure 
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Fics. 4 AND 5 -END 


each of the condensers are provided with expansion 
joints, the condensers themselves being solidly seated 


Tasie Il Particulars of Klingenberg Main Units 
84,000 kW 
1500 r.p.m 
6600 volts 

50 cycles 


Maximum continuous rated output 
Revs. per minute, each shaft 
Voltage at generator terminals 
Frequency 

Steam Conditions 
33-5 atm. (475 Ib.) 
400° C. (752° F.) 


Absolute pressure at stop valve . 
Steam temperature at stop valve 
Absolute pressure 

At inlet of I.P. cylinder 14-0 atm. (199 Ib.) 

At inlet of L.P. cylinders 2-3 atm. (32-7 Ib.) 

At inlet of « 96%, (1-2in. Hg.) 


ondensers vac 


H.P. Cylinder. 
two-row velocity compounded wheel, 
14 simple impulse wheels 

1000 mm. (3-28ft.) 


Number of stages l 
Mean diameter of all blading 
First row of simple impulse blading 


Length 77 mm. (3-03in.) 


Width . 20 mm. (0-79in.) 
Last row of simple impulse blading 

Length 126 mm. (4-96in.) 

Width . 20 mm. (0-79in.) 


Material of blading and shrouding: Stainless steel 


I.P. Cylinder 
Number of stages 16 simple impulse 
wheels 
Mean diameter of all blading 1400 mm. (4 
First row of blading 
Length 
Width 
Last row of blading 
Length 
Width 
Material of blading 


59ft.) 
69 mm. (2-72in.) 
20 mm. (0-79in.) 
277 mm. (10-9lin.) 
30 mm. (1-18in.) 
First stage stainless steel, remaining stages 
low-nickel steel 


Each L.P. Cylinder 


Number of stages 24 reaction 

Mean diameter 
First row 1360 mm. (4-46ft.) 
Last row 2890 mm. (9-48ft.) 


First row blading 


Length 171 mm. (6-73in.) 


Width 26 mm. (1-02in.) 
Last row blading 
Length 610 mm. (24-0lin.) 
Width Taper, 70 mm to 
30 mm. (2-75in. to 
1 - 18in.) 
Material of blading: First row low-nickel steel, last rows stain 
less steel 


Material of shrouding: Brass, Monel metal and stainless steel 


on their foundations. Live steam is brought to the 


turbine by two independent pipes, each of which is 











Tre ExGweee 





and intermediate-pressure cylinders, and the latter a 
similar section through the pair of low-pressure 
cylinders. The leading features of the design are 
summarised for convenience in Table IT. 

As will be noticed from the drawings, the steam 
flows in opposite directions through the high-pressure 
and intermediate-pressure cylinders, and also in 
opposite directions through the two low-pressure 
cylinders. An axial balance is thus secured on both 
sides of the turbines, so that the thrust blocks have 
hardly any duty to perform beyond locating the shafts 








remain substantially constant. The diaphragms 


are of cast steel, fixed to the inner cylinders and 
divided on the horizontal diameter, so that the rotor 
can be lifted clear when the turbine is opened. 


The 











AND SIDE ELEVATIONS OF H.P. AND L.P. CYLINDERS 


nozzle groups are built up of accurately formed pieces 
and held mechanically on the diaphragms. All the 
wheels of the high-pressure rotor are turned solid 
with the shaft from a single forging, with the excep- 
tion of the single velocity compounded wheel, on 
which the steam first acts. This wheel is fixed to the 
shaft by a conical bush in accordance with the usual 
A.E.G. practice in such cases. The formation of the 
fourteen simple impulse wheels from the solid, permits 
the individual wheels to be much closer together than 
if they were mounted separately, and thus results in 








Fic. 7 LOWER HALF 


in their correct axial positions. The casing of the 
high-pressure turbine is of cast steel, divided only on 
the horizontal diameter. Within it are fixed two 
inner cylinders, also of cast steel, which hold the 
diaphragms. Steam can circulate between the casing 
and the inner cylinders, so that they are rapidly and 
evenly heated when the turbine is started. This 
fact, combined with their simplicity of form, safe- 
guards the machine from the troubles which might 
otherwise arise, owing to the distortion of the casing 




















Fic. 6 SIDE ELEVATION OF L.P. CYLINDERS 


branched so as to serve a pair of stop valves. From 
the pair of stop valves at each side of the high- 
pressure cylinder, curved pipes are led to the other 
side of the machine, so that very complete flexibility 





with varying temperature. Moreover, the equalisa- 
tion of temperature between the fixed and moving 
parts of the turbine ensures a practical equality in 
their expansion when heated, so that blade clearances 


OF EXHAUST CASING 


a very short and stiff rotor. It may be mentioned 
that this, like all the other turbine rotors, runs in its 
own pair of bearings, and each is designed for a 
critical speed well above the running speed. 

The casing of the intermediate cylinder, besides 
being split horizontally, has a circumferential joint 











Fic. 8-EXHAUST CASING 


about half way along its length. On the high-pressure 
side of this joint the casing is of cast steel, and on the 
low-pressure side, where the pressure and tempera- 
ture of the steam are both quite moderate, the material 
is of cast iron. The diaphragms are also of cast iron, 
fastened directly to the interior of the casing and 
containing cast-in nozzle plates in accordance with 
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usual practice. The wheels of the rotor are mounted 
individually on the shaft, instead of being formed 
solid with it, as in the high-pressure cylinder. The 
low-pressure casings are of cast iron, but are made 
with a circumferential joint, in view of the magnitude 
of the castings involved. Great car was taken in the 
design he exhaust branches, in order that the 
minimum of resistance to the flow of the steam to the 
condenser might be secured, and the full value of the 
vacuum therefore realised. The lower balf of one of 
the exhaust ends, as it appeared on the planing 
machine, is shown in Fig. 7. As will be observed, a 
guide plate formed solid with the casting, serves to 
clirect the steam flow on each side to the condenser, 
at the same time as a stiffening rib. The 
casting, which weighs about 60 tons, and measures 
over 21ft. across the flanges, is further stiffened by 
bolts which traverse it, as the average thickness of 
the metal in the walls is only about 2-4in. The 
same casting, with a man standing on it, is prominent 
in the foreground of Fig. 9, which shows the whole 
machine under erection at the works. It is to be 
seen again in Fig. 8, forming part of the complete 
exhaust end of one of the low-pressure turbines. The 
appearance of one of the bladed low-pressure rotors, 
during the operation of turning the shrouding, is 
shown in Fig. 10, its size being evident by comparison 
with that of the man alongside. 
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(To be continued. ) 








The Outlook from a Locomotive. 


By C. F. DENDY MARSHALL, M.A., M. Inst. Loco. E. 


It is a very remarkable thing that the drivers of 
railway engines should always have been at so great 
a disadvantage as they have, in respect of ability to 
see where they are going. 

For many years they were given no protection 
whatever, and had to face a terrific gale blowing off 
the fire-box, laden always with red-hot cinders, and 
with rain, hail, snow. Then came 
weather boards, followed by cabs; and in the days 
of low-pitched boilers they might have been given a 
splendid view, at all events when it was not raining. 
But the windows provided were never as large as 
they might have been, and were sometimes too high 
up for a short man to see through at all ; so that the 
unfortunate drivers had to put their heads out into 
the hurricane, in order to catch a glimpse of the signals. 

Nowadays, owing to the exceedingly narrow margin 
between the area of the fire-box and that of the load- 
ing gauge, there is very little room for windows, 
although it must be conceded that much more care 
is taken with their design, and the long slips of glass 
down the sides of the fire-box give a far better view 
than some of the old-fashioned tiny round windows 
which only a tall man could see through without 
craning his neck. Occasionally, however, even well- 
arranged windows are partly obstructed by a lubri- 
cator, the bend of a pipe, or a handle. When a tank 
engine is running bunker first, all should be plain 
sailing. But one not infrequently sees them going 
along with coal piled right up to the top of the cab, 
blocking the view, the windows being 
actually protected by iron bars for this very purpose. 
In the event of an accident occurring in such cir- 
cumstances as these, through a signal being passed at 
danger, it is probable that extremely unpleasant 
comments would be made on the practice, if it came 
to light in the course of the inquiry. 

In the case of engines running in the normal direc- 
tion, now that the chimneys have shrunk to little 
more than holes in the top of the smoke-box, there is 
the additional disadvantage that the steam persist- 


sometimes or 


completely 
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ently blows down in front of the windows in an im- 
penetrable fog. Attempts which have been made to 
deal with this difficulty, such as wings in the chimney, 
and upright plates at the sides of the smoke-box, 
have the effect of increasing the resistance ; as model 
tests in an air tunnel would very soon demonstrate. 
Moreover, they are only tinkering attempts at a cure, 
whereas what should be aimed at is the prevention, 
by removing the cause. Before that can be done, it 
is obviously necessary to know why the steam curves 
downwards over the fire-box, when its natural ten- 
dency should be to rise, until it is cooled down to the 
temperature of the air. The cause is clearly the 
hollow space over the tender. The air pours down in 
a spate over the rear edge of the roof of the cab. 
This body of air is not cleanly cut off from its surround- 
ings, but is enveloped by induced currents in more or 
less the same direction. And when, as is the case 
more often than not, the roof of the cab projects a 
couple of inches or so in front, it catches a certain 
amount of air and turns it downwards, which would 
otherwise escape over the top with the main body. 
The state of affairs is illustrated roughly by the 
appended sketch, the induced currents of which | 
have spoken being indicated in dotted lines. 
If the section of the cab, tender, andl 
were uniform, there would be an upward current over 


carriages 
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cab, carrying on horizontally, without 
and the windows 


the front of the 
any downward tendency whatever. 
would keep perfectly clear. 

In my book *“ The Resistance of Express Trains,” 
I advocated the enlarging of the tender to the size 
of a carriage, with smooth doors covering up the 
coal; also the abolition of “ eaves’ to the front of 
the cab. Both these suggestions were put forward 
simply with the idea of reducing air resistance, which 
would, of course, be done to a marked extent, without 
realising this further important advantage that would 
accrue. The effect could easily ascertained, 
either by a full-scale experiment, or by means of 
models in one of the wind tunnels at the National 
Physical Laboratory. 

Any student of asrodynamics would agree that the 
front top corner of the cab is an extremely critical 
place. The roof should never project a hair’s breadth. 
If possible, the angle should be rounded off, though 
this is a difficult matter on a modern engine. It has, 
nevertheless, been done in the case of some fairly 
large French ones. It is doubtful whether the little 
windows sometimes placed above the top of the fire- 
box are much good ; probably only those at the sides 
are of any real use. If this is so, the cab could curve 
up with a liberal radius, which would greatly improve 
the air flow. 

Another still more critical place is the outer front 
edge of the smoke-box, which should be rounded off. 
A prominent bulge in the door, put in with the best 
of intentions, will be surrounded by a ring of furious 
eddies, unless the entire contour consists of one smooth 
curve, as is the case on some of the latest P.L.M. 
engines. 

The shape of chimneys is discussed at some length 
in my book. I would add that the application of a 
rim close round the top interferes with the currents 
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10 LOW-PRESSURE ROTOR 


induced by the issuing jet, and produces another _set 
of eddies, with an effect like a ring of 
little hooks projecting into it 

If express engines burnt oil instead of coal, it would 
be easy to provide for their normal running to be 
with the fire-box in front, which would be an ideal 
arrangement for several reasons. There would be a 
fine view, and the upper three-quarters of the engine 
could be given a beautiful stream-line form, but it is 
not feasible with coal. Nor would it be desirable, as 
has been suggested, to put the driver in an isolated 
position in front. 

The conclusions at which I have arrived, and which 
I have set down here and elsewhere, on the subject of 
air currents round trains, are not mere speculations, 
but are carefully considered deductions from the mass 
of information which has been built up by thousands 
of experiments with aircraft, the bearing of which 
on their own problem railway engineers do not at 
present appreciate and take advantage of. 

Personally, I am of opinion that every 
building its own engines ought to have its own wind- 
tunnel, and try the effect, by means of a model, of 
every modification of external shape that was pro 
posed to be introduced in express engines. It would 
soon pay for itself in saving of coal, and would eventu- 
ally lead to the engines being completely changed in 
outward appearance. 
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Metal Airship Construction. 


No. II. (conclusion).*® 
In addition to the rolling and drawing of the 
various sections in stainless or other steel. and in 
duralumin, Messrs. Boulton and Paul’s contract 


with the Air Ministry for the hull structure of the 
airship “‘R 101” involves the manufacture of a 
large number of joints, sockets, shackles and other 
details in the production of which many special 
machining problems are presented. These machining 
operations derive their interest from the fact that 
while the parts are required in large numbers, those 
of one given kind are not all identical and have 
to be made with great accuracy to differing angular 
dimensions. As an example, we may take the stamp- 
ings which form the joints between the transverse 
polygonal frames and the longitudinal girders. The 
elevational outline of the ship has to conform to a 
prescribed stream-line form. The joint stampings 
at each frame have therefore to be made of the same 
general form, but with angular dimensions appro- 
priate to the curvature of the hull outline at the 
particular frame at which they are to be used. 

It may be noted that the equation to the stream-line 
form of the hull outline is of such a kind that it is 
impossible to calculate the length of a chord of the 
curve by any direct mathematical process. In order 
to determine such dimensions as the length of the 
inner and outer longitudinal girder booms, it was 
assumed that between each pair of tra~sverse frames 
the curve of the envelope could be replaced by an 
are of a circle. The main longitudinals are equivalent 
to an are of 1 deg. or 2 deg. of a circle, having a radius 
of the order of a quarter of a mile. In a number of 
cases the critical figure required was the small differ- 
ence between two considerable magnitudes. To obtain 
that difference with the requisite degree of accuracy, 
it was sometimes necessary to calculate the magni- 
tudes involved to fifteen significant figures. Such 
calculations were beyond the aid of any table of 
logarithms in existence, and had to be carried out by 
direct arithmetical computation. 

In Fig. 6a we illustrate the joint stampings referred 


* No. I, appeared November 30th. 
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to above. 


as received, the required angular differences being | 


formed during the machining processes. It follows 


that the stampings have to be provided with more than | 


the usual machining allowances. As a consequence, 
one of the problems which have had to be solved 
was to devise a means of holding the work in the 
machine in such a way as to eliminate or minimise 
the distortion produced by the removal of relatively 
large amounts of metal. The views given in Fig. 6a 
show the stampings in the rough state as received 
set ready for milling the angular lugs, lightened and 
finished. After the centre line has been marked off, 
the first operation consists of spot facing the three 














FiG. 6 -MACHINING JOINT STAMPINGS 


lugs at the vertices of the triangle. This operation is 
carried out on the jig shown to the right in Fig. 6B. 
In all subsequent operations the part is clamped 
down on these three faces alone, a procedure which 
imposes the minimum possible jig constraint on the 
stampings, and as a consequence secures the desired 
absence of distortion during the machining process. 
The next operation consists of milling, drilling, and 
reaming the lugs at the triangular vertices. On the 
left of Fig. 68 the stamping is shown in the drilling 
jig. These lugs are used for location purposes in the 
subsequent operations. The next operation consists of 
rough milling the angular lugs at or near the centre 
of the triangle. Thereafter the stamping is lightened, 





These stampings are all of one pattern | a fixture being used which allows the work to be 


quickly clamped in any position, and which locates 
the stamping accurately in three angular dimensions. 
The final operation consists of finish milling the 
angular lugs and drilling them. The jig used for this 
purpose is shown in Figs. 6c and 6p, taken apart 
and with the work in position respectively. The jig 
can be set to various angles about a horizontal and a 
vertical axis to give the required inclination to the 
milled faces and drilled holes of the lugs. The drilling, 
it may be noted, is performed without removing the 
work from the milling machine, a special drilling 
attachment being provided to that end. The angular 
settings of the jig are graduated. not in degrees, but 
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FIG. 7—MACHINING JOINT STAMPINGS 


the 
are 


in numbers corresponding to the number of 
part being machined. These part numbers 
stamped on the work before it is removed from the 
jig. The inspector's duty consists of seeing that the 
part numbers are correctly transferred from the jig 
to the work, and that the part fits the jig as set. 
In this way confusion in the assembly of a large 
number of parts, angularly different among them- 
selves, is avoided. 

A somewhat similar series of machining operations 
is carried out on the stampings illustrated in Fig. 7. 
These stampings are used to connect the inner rings 
of the transverse polygonal frames with the radial 
struts, whereby the inner and outer rings are united. 


In this case no bolt holes were available to serve the 
purpose of locating the work in the jigs. The pro 
cedure adopted was to have an extra piece stamped 
on between the top jaws to receive a locating pin in 
the jigs. the remainder of the location being obtained 
by inserting one of the lugs of the stamping into a 
slot in the jig. The first operation consists of spot 
milling both sides of the stamping. After the centre 
line has been marked off the hole for the locating peg 
between the top jaws is drilled and reamed. The 
stamping is then placed in the jig shown in Fig. 7+ 
and the end lug is milled for purposes of subsequent 
The side lugs are next milled, after which 
The finish milling 


location. 
the top jaws are roughly milled. 























Fic. 8 -MACHINING OBLIQUE SOCKETS 








FIG. 9--PRODUCTION OF WIRING SHACKLES 


of the top jaws is carried out in the jig shown in 
| Fig. 7G, which provides two angular settings. The 
| jaws are thereafter drilled in the jig shown in Fig. 7H. 
| This jig is also employed for drilling the central bolt 
| hole. The remaining operations consist of milling the 
centre bolt hole bosses and lightening the stamping. 
The oblique sockets which connect the radial struts 
to the inner and outer rings of the transverse polygonal 
frames are shown in Fig. 83. These sockets are die 
| castings, and are milled and drilled to a series of angles 
| by rotation about two principal axes. The operations 
performed on the castings consist of boring the tube 
| sockets, milling and drilling the lug and profiling the 
lug. The boring jig is shown in use in Fig. 8K, and 


















































THE ENGINEER 





Dero. 7, 1928 








is rotatable to give the three positions required for 
the three sockets. The jig employed for milling 
and drilling the lug is shown in Fig. 8n. The work 
is located from the drilled sockets and can be rotated 
about a horizontal and a vertical axis against 
graduated scales on the jig. 

A very large number of wiring shackles are required 
to carry the swaged rod bracing of the main longi- 
tudinal girders. Each shackle is united to the booms 
of the girders by a single bolt passing through the 
shackle eyes, and each is drilled and tapped to take two 
bracing rods, which tie the three booms of the girder 


tudinal girders. The cables employed are fitted with 
conical end pieces of a variety of sizes—see Fig. 12— 
which are attached to the cable ends by means of the 
** cazin ’’—cadmium-zine—solder, of which particulars 
were given in our first article. 


of 2}in. by 2}in. angle iron, which has a steel tape 
measure stretched along one face. Split clamps are 
slid along the cable to the desired measure, and are 
there clamped in place. The cable is then cut through 
just outside the clamps. The cable ends are there- 
after splayed out, and the conical pieces slipped over 


The cables are cut to | 
length by laying them along a V-trough, a plain piece 















An investigation was made to discover the possible 
existence of creep in the made-up cables. Specimens 
were suspended for long periods with dead weights 
attached to their ends. The stress employed was of 
the order of about 25 tons per square inch. A typical 
example of the results obtained may be quoted. A 
45-cwt. cable loaded with 11 ewt. for 282 hours crept 
0-065in. on a length of 99in. This extension was 
recorded during the first few hours of the test, after 
vhich no further creep was noticed. 

Tests of the reliability of the made-up cables were 
carried out by loading specimens and their end fittings 





























Fic. 10--BASE STRUTS 


together from corner to corner of the panels into which 
the tubular struts divide the girders. The production 
of these shackles is illustrated in Fig. 9. The first 
operation consists of setting the stamping in the jig, 
shown in the lower left-hand corner of Fig. 9m, and 
filing the profile to shape. The work is subsequently 
located from the filed faces. The shackle ends are 
then milled in the fitting shown in the top left-hand 
corner of Fig. 9m, the feed being applied in a vertical 
direction. The two barrel portions of the shackle 
are drilled in the jig shown in the top right-hand 
corner, and thereafter these holes are tapped in the 
hand tapping machine, shown in Fig. 9n. The 
threads are required to be strictly to B.E.S.A. toler- 
ances, and it is found that these tolerances cannot 
be maintained if machine tapping is employed. 

The transverse polygonal frames are fifteen sided, 
and, as shown in Fig. 2, ante, are each composed of a 
series of inner ridge girders and two series of outer 
ridge girders. While the inner ridge girders join 
up to form a fifteen-sided polygon, the outer ridge 
girders are joined by members known as base struts. 
These struts, in addition to uniting the ends of the 
outer ridge girders, serve as the base of the triangular 

















FIG. 12—-- CONICAL ENDS AND FORKS FOR CABLES 
frame longitudinals, which unite with, and continue 
the run of the main longitudinal girders. The base 
struts are tubular sections fitted with fork ends, and 
are illustrated in Fig. 10. The fork ends are finish 
machined and inserted loosely on the tubes. The 
member is then placed in the jig—shown in Fig. 10 
and drilled and reamed for the shear bushes and tubular 
rivets employed to attach the ends to the tubes. A 
similar method is employed throughout for obtaining 
the required degree of accuracy in the dimensions 
of girders, &c. 

The webs of the ridge girders and radial struts are 
formed of duralumin sheet, and are lightened by large 
circular and small triangular holes. The punching 
of the strip is performed by means of the tool shown 
to the left, in Fig. 11. After punching the strips are 
treated in a salt bath, and are completed by flanging 
the sides and the lightening holes by means of the 
tool shown to the right in Fig. 11. 

While the “R101” is distinguished from other 
airships by the fact that the transverse frames are 
not stiffened by cross wires or cables, there is still a 
considerable amount of cable bracing employed in 
the structure principally, as indicated in Fig. 1, ante, 
for stiffening the structure longitudinally. It will 
be noted from that engraving that diagonal cable 
bracing is applied in every panel formed by two 
adjacent transverse frames and two adjacent longi- 
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them to butt against the clamps. The terminal is 
next heated with a small gas blow flame and sweated 
up with the “cazin”’ alloy. In this way a solid 
conical end accurately fitting the interior of the conical 
piece is given to the cable. After the projecting end 
of the cazined portion has been ground off square the 
fork end is fitted to the coned piece. When com- 
pleted in this manner the cable is loaded to 50 per 
cent. of its breaking load to bed the end cone into 
the fitting and generally to stretch the cable so as 
to take up initial permanent set. The stretching 
machine is illustrated in Fig. 13. It consists of a long 
bench with a winch at one end and a weighted and 
calibrated lever at the other. The cable is attached 
by its end fittings to the winch and lever, and the 
load is applied by the winch until the lever arm lifts. 

A considerable amount of research work was carried 
out by Messrs. Boulton and Paul on cables preparatory 
to undertaking the manufacture of those required 
for the “R101.” Attention was given to the apparent 
Young’s modulus possessed by a cable complete with 
its end fittings. It was found that the modulus 
obtained when the cable was first loaded was decep- 
tive because of the permanent set or pulling in of the 
ends which occurred. After the cable had 
loaded to 50 per cent. of its breaking load no further 
permanent set was noticed. For all sizes of cable from 
25 ewt. up to 135 ewt. the apparent value of Young’s 


been 








13—-CABLE STRETCHING MACHINE 
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modulus was found to range from 10,000 tons to 11,000 
tons per square inch. For cables above the 135 ewt. 
size the apparent modulus was only of the order of 
8000 tons. Attempts were made to increase this value 
by the use of various types of end fittings, but no 
success was obtained. The falling off in the value 
of the modulus coincided with a change in the structure 
of the cable from 37 strands of single wire to 7 strands 
each composed of 7 single wires. As an outcome of 
this investigation no cable above the 135-ewt. size 
has been used. Where larger cables are required, 
duplicate cables of a smaller size are employed. A 
typical example of the stress-strain curve obtained 
from a 120-cwt. cable illustrating the hysteresis effect 
is given in Fig. 14, 


PUNCHING AND FLANGING GIRDER WEBS 


to destruction. It was found that in almost all cases 
the actual strength of the cable was about 8 per cent. 
in excess of its nominal breaking strength, and that 
in no ease did the cable or end fitting fail at less than 
the nominal strength. Out of twenty-four cable 
specimens tested eleven failed by the breaking of the 
cable, six by the shearing of the pins, and seven by 
the failure of the fork ends. 

Having described the manufacture of certain of the 
components of the airship structure we may now turn 
briefly to one or two examples illustrating the 
assembly of the structural members as carried out at 
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FiG. 14--STRESS-STRAIN CURVE FOR A CABLE 


Norwich before they are despatched to Cardington 
for building into the hull. 

The ridge girders of the polygonal transverse frames 
are of triangular section and are formed of three 
punched webs of the design shown in Fig. 11, united 
by three booms rolled to an open tube section, the 
edges of which are turned radially outwards for attach- 
ment to the webs. After the webs and booms have 
been cut to the exact length required they are 
assembled in the jig shown in Fig. 15r, which is pro- 
vided with standard plug ends on to which the booms 
fit. The drilling is completed while the girder is in 
this jig, and before it is removed a certain number of 
rivets are driven in it. The remainder of the riveting 
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is performed on the bench with pneumatic tools after 
the girder has been removed from the jig. 

After the girder has been completely riveted the 
fork ends are fixed in the ends of its booms by means 
of the jig shown in Fig. 15s. One of the end frames 
of this jig is fixed in position. The other is set to the 
required spacing by means of a standard end rod. 
The fork ends are assembled in the booms and, when 
the girder is placed in the jig, are attached to corre- 
sponding members on the end frames of the jig. In 
this setting the fork ends are fixed by drilling and 
passing a taper pin through the drilled hole. The final 
pinning of the ends in position is carried out on the 
bench. Subsequently the girder is returned to the jig 
for Inspection. 





of 


ridge girder 


The radial struts uniting the imner 

















FiG.15 RIDGE GIRDER ASSEMBLY 
virders 
portions 
15. The 


which are 


frame to the two outer 
in Fig. l6ér, of 
resembling the ridge girders shown in Fig. 
three booms of each strut in sockets 
used to unite the strut to a pyramidal tubular member 
shown under assembly in Fig. l60. The triple socket 
three tubes unite and by which they 


cach transverse ride 


consist, shown central 


iis 


in which these 


to the ridge girders has already been 


83. The purpose 


are united 
mentioned and is illustrated in Fig. 
of the jig shown in Fig. 160 is to control the size and 
the pyramid. The length of the tubes is 
beforehand by 


angles of 
cdletermined 
end 
radial 


means of an adjustable 


The assembly of the complete double 
Fig. 


guuge. 


struts is illustrated in lér. The jig 


























Fic. 16--RADIAL STRUTS AND FRAME LONGITUDINAL 


employed reproduces the geometrical conditions which 
have to be satisfied. The right-hand head of the jig 
is dowelled in position after it has been set by means 
of a standard end bar the required distance from the 
left-hand head. The left-hand head carries a bar 
with faces at its ends for the support of the pyramid 
sockets. This bar is set to the required angle by means 
of an inclinometer attached to it. 

The assembly of the frame and main longitudinals, 
as shown in Fig. 16@ and 17 respectively, is carried out 
between jig plates mounted on steel benches. The 
end plates carry fittings set out to the standard 
triangular section of the longitudinals and are fixed 





| with fittings to carry the fork ends. 


at distances apart determined by end rod measure- 
ments. The two inner booms of the longitudinal are, 
by reason of the curvature and slope of the hull out- 
line, different in length from the outer boom and are 
not square beneath it. The end plates of the jig are 
therefore not set vertical or parallel, but are inclined 
at angles determined by careful plumb bob measure- 
ments. The fork ends are held by the jig in correct 
position relatively to the booms, and while so held they 
and the booms are drilled for the receipt of the tubular 
rivets. All the longitudinals are cambered to suit 
the curved outline of the airship hull. The cambering 
is given to them in the assembly jig by tightening the 





tion of zinc. The coat is well alloyed to the steel, 
and is found to be non-porous by every test that can 
be devised for it. Among the many thousands of 
steel stampings, tubes, &c., treated by the process, 
less than a hundred have had to be rejected and sent 
back for re-treatment. 

The aluminium-silicon alloy used for the die cast 
ings has such an excellent natural resistance to corro- 
sion that no process for that purpose is applied to it 
All the duralumin used in the structure—the only 
other form in which aluminium enters into it—is 
coated with a film of oxide by the anodic oxidation 
and thereafter smeared with lanoline 


process, is 
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bracing rods of the girder, measurements being made 
from the bench surface at different points. 

The general section of the airship is, as we have 
said, fifteen-sided. Towards the after end, however, 
namely, between frames 12 and 13, the section changes 
to a sixteen-sided polygon, the object of the change 
being to facilitate the building in of the cruciform 
tail structure. The change presented a somewhat 
complicated problem from the point of view of the 
production of the longitudinal girders. The special 
form of main longitudinal constructed to 
modate this change of section is illustrated in Fig. 18. 
The procedure adopted was to set the frame longi- 
tudinals for the two frames 12 and 13 in their correct 
relative positions and to build the main longitudinals 
between them The frame longitudinals for this 
purpose were assembled on jigs which were provided 
These fittings 


accom- 


could be adjusted vertically and about a vertical axis. 


A word or two may be said by way of conclusion 





FiG. 18--SPECIAL FORM OF LONGITUDINAL 


regarding the special processes adopted for the 
protection of finished parts of the airship structure 
against corrosion. Those steel members which are 
not made of stainless steel are treated by the well- 
known Sherardising process. This rust-proofing 
process is found to yield uniform results if close con- 
trol is exercised over the density of loading of the 
work into the drums, the composition of the zinc- 
zinc-oxide mixture, the rate of increase of tempera- 
ture, and the maximum temperature, and the time 
for which the parts are allowed to soak at the maxi- 
mum temperature. It has been found possible to 
control the thickness of the coating to within very 
close limits. We are informed, in fact, that it is 
quite safe to count on an increase in dimensions caused 
by the coating which will always lie between 0-0003in. 
and 0-0006in. Messrs. Boulton and Paul state that 
the rust-proofing provided by this process is in every 
way superior to that obtained by the electro-deposi- 


OF 


MAIN LONGITUDINALS 


Messrs. Boulton and Paul own, it may be noted, the 
largest anodic oxidation plant operated under the 
patents of the Department of Scientific and Industrial 
Research. This process is applied to all the duralumin 
parts used in the airship structure, from the smallest 
rivets to solid-drawn tubes, 2}in. in diameter an¢ 
30ft. in length. The operation of the process im a 
successful manner requires a very close control over 


the loading of the plant with respect to current 
density. This loading varies with the composition 
of the alloy and the state of the surface ; that is to 
say, whether it has been machined, stamped, rolled, 


pickled, &c. Very close control is also required over 
the rate of voltage rise, the duration of the soak at 
the film forming pressure of 40 volts, and the con 
centration of the chromic acid electrolyte in the bath 
After having treated many of 
feet of surface, Messrs. Boulton and Paul are not in a 
position to relax in any degree the closeness of the 


thousands square 


control which is exercised during the carrying out of 
the process. The it is very to 
note, has proved an invaluable aid to the inspection 


process, interesting 


of duralumin parts. It exercises a selective attack 
on faulty places and immediately reveals flaw: 
segregations, &c.. which are masked to ordinary 


Inspection 








The Possible Vibration of a Ship's 
Hull under the Action of an 
Unbalanced Engine.* 


By Professor W. E. DALBY, F.K.8 


Tue President of the Institution, expressing the 
wish of the Council, invited me to give the Thomas 
Lowe Gray Lecture this session, and suggested that the 
subject should have some relation to the balancing of 
engines and the vibration of ships. To a member 
the Institution such an invitation 
I at once began to think how to present to you in th 
course of an hour the principles on which our practice 
must be founded if 
problems arising out of the vibration of ships under 
the burden of unbalanced machinery. 1 decided that 
the lecture must be in the main experimental, leaving 
the mathematical details in the background, but 
available for reference. Unfortunately, such an 
experimental lecture cannot be repeated or delegated 
at local centres, and I therefore reluctantly decided 
that I should have to forego the pleasure of repeating 
the lecture before the local branches of the Institution 

1. The Action of an Unbalanced Engine on the Hull 
—The accelerations of the unbalanced parts of an 
engine cause pulsating forces and couples to act on 
the hull. Consequently the hull itself is forced to 
vibrate. , 

What is the amplitude of this forced vibration 
Before this question can be answered we must ask 
another. What are the natural modes of vibration 
of the hull ? 

If the natural frequency of the vibration of the hull 
is equal to the frequency of the applied pulsations 


‘ 
ot 


is a command 


we are to solve successfully 


* The Institution of Mechanical Engineers. Second Thomas 


Lowe Gray Lecture, 
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from the engine, vibrations of large amplitude result, 
and were it not for the damping effect due to frictional 
resistance the amplitude would reach dangerous 
dimensions. If the pulsating force applied to the hull 
by the unbalanced engine differs in frequency con- 
siderably from the natural frequency of the vibration 


of the hull, the amplitude of the vibration forced on | 


the hull is small. 

In general the dynamical relations between the 
action of an unbalanced engine and the response of 
the hull are complex, but the study of a simplified 
system is instructive and brings out the fundamental 
relations. 

First of all, therefore, I propose to draw 
attention to a simplified treatment set out in my book 
on “ The Balancing of Engines *’ under the chapter 
headed ** Vibration of the Supports.” 

2. The Amplitude Frequency Diagram for a Simple 


System of Natural Frequency a Vibrations per Second. 


The simple system—-Fig. 1— is a mass M concen- 
trated at the centre of a beam of negligible mass in 
comparison with M and forced into oscillation by the 
action of a vertical alternating force E cos pt. We 
may suppose that M contains inside it an engine 


which rotates a mass m at radius r feet n times per | 


second. The vertical component of this applies to M 


an alternating vertical force E cos p t, where p is the | 


The frequency in 
p 


Dr 
wT 


angular velocity of rotation of m. 


revolutions per second is given by n 


mum value of E in pounds can be calculated from the 


expression 1-22 m n? r. 
The oscillation of the beam is resisted by frictional 


— _ENCINE AppLyinc A Force Ecos pt To ITS SUPPORTS, — 
AND PRODUCING A DEFLECTION y ACAINST DAMPING. — 


Ecos pt 


—S 


= © iné*+) cosipt-c) - Gpe cos (pt -c) 
tan € = fe 





AMPLITUDE FREQUENCY DIACRAM .— 





FREQUENCY OF FORCED OSCILLATION =n oh 


NaruRAl FREQUENCY OF SUPPORT & ITS MASS = note 


Fig. 1 


AMPLITUDE FREQUENCY DIACRAM — 
FOR VARIOUS DECREES OF DAMPING. 
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resistances which are generally assumed to vary as 
the velocity. Let 8 be the value of these frictional 


resistances when the velocity is lit. per second, and 
t the force which when applied at the centre will 
ileflect the beam Ift. Assuming that the in 
motion is concentrated at the centre and ts equal to M, 


Tass 


t he equation of motion ts 


i? ; di ' 
. y , / 7] P cos pl, 
dt? di M 
; -) ty p Kk 
where 6 . , 
- M M 


Phe solution of this equation ts : 


P sin < 
y cos (pt ¢) (1) 
p b 
where the value of ¢, which fixes the phase, is given by 
b 
tan ¢ P “ 
’-F 
\lso M q L 2) 
lhe expression for y, the half-amplitude of the 


oscillation, can be written, eliminating sin ¢. 


P D 
a (3) 
\ (q* p*)* p* b2 Mv (q?— p*)? p* h2 
\ssuming the maximum magnitude E of the applied 
“ . 
force to remain constant, but its frequeney mp _ 


to vary, then the semi-amplitude of the oscillation 
depends only upon the value of the denominator in (3). 

This quantity depends for its magnitude on the 
damping coefficient 6, and on the relative values of 
q and n. 


your | 


The maxi- | 


When q p there is synchronism, and then 
P 
U 

. po 
| If the damping 6 is small then y becomes large ; in 
fact y tends to infinity as b tends to zero. 
| ‘The effect of 6 in modifying y is illustrated in Fig. 2, 
which is reproduced from my book on ** The Balancing 
of Engines,” page 208 in the second edition. The 
| values used are P 1. Synchronising speed, 286-48 
r.p.m. 4-778 periods per second. 

Curves are plotted for the various values of 6 
written above them. 

3. Graphic Representation 


of Equation (3).— The 
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relations between the quantities can be studied by 


means of the diagram shown in Fig. 3. 
The object of the diagram is to evaluate the 
denominator of the expression (3), P being maintained 
constant. 
The Diagram (Fig. 3). 
Set out from any origin O the line O A 
And from A set back, A B = p?. 
At B erect a perpendicular B C 
Then C O = (O B? + BC?) v (q?- 


q° 


If a cirele is struck from the origin to touch the 
parabola, and a vector O C, drawn from O to the point 
of contact, then OC, is the minimum value of CO 
and therefore determines the maximum value of the 
semi-amplitude y. The lag ¢ is nearly 90 deg. 

If the line be drawn to the left as O C, the length 
of OC, begins to increase indefinitely, so that y 
decreases and ¢, the angle, increases toward 180 deg. 

4. The Dynamic Magnifier.—A useful quantity has 
been defined by the Bridge Stress Committee with 
special reference to the oscillation of railway bridges 
caused by the hammer blow from the locomotives, 
although it is equally useful in relation to ships’ hulls. 


2 


Multiply numerator and denominator of equation 


(3) by g*?. Then it has already been shown that —~, 

; M q° 

y, the defleetion due to the force E applied 

statically. The ratio K is called the * dynamic 
" ; 


magnifier.” 
The equation may then be written 

q- 

p?)?? 


u 
% 


I 
4 (q? Pp he 


The diagram (Fig. 3) implies the dynamic magnifier, 


and the construction may be extended to show it 
explicitly. Since O A — g*, the numerator of the 
equation, and OC the denominator, then the 


length O A represents the semi-amplitude y on the 
same scale that OC the deflection y, 
caused by the application of the force E statically. 
O A is turned vertically to O A, and O C is turned on 
/ O A, 
may 
/y OC, : 


represents 


to it at OC, so that the ratio be com 


‘ 
pared easily. 

The diagram may therefore be interpretéd to give 
this ratio, it being understood that E is assumed to 
remain constant in magnitude but to vary in frequency . 

The dynamic magnifier K, as will be understood 
from Fig. 3, is nearly unity when the value of the 
frequency of the applied force is small or large rela 
tively to the natural frequency of the vibrating system. 
It in magnitude synchronism 
approached, becoming & maximum just before 
synchronism. 


5. The Influence 


increases as is 


of the Damping Coefficvent on the 
Semi-amplitude of the Forced Oscillation.—This can 
be studied in the diagram Fig. 4. The diagram is 
drawn for a simple system whose natural frequency is 
four periods per second. Damping parabolas are 
drawn in for values of 6 from 1 to 10. 

Draw any line O C across the diagram. A perpen 
dicular from C cuts the base at 400, corresponding 
toa frequency of 3-2 periods per second. Then the 
various lengths cut off on this line by the damping 
parabola define a range of values for y, in relation to y. 

It will be seen at once what a powerful influence a 
small increase in 6 has upon the magnitude of the semi 
amplitude of the forced oscillation. 

A model is exhibited in which a 
centred at O, so that it can be turned out at any angle, 


vector arm 


» ui 
so defining the value of p and the ratio : . ltshould 
y 


be understood that the actual value of y is found from 
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With P constant the locus of the point C for a given 
value of 6 is a parabola with its vertex at A. 

A line drawn from O to this parabola is a vector 
defining the conditions of the motion for the given 
damping 5. If the line is drawn to a point near the 
vertex the frequency of the applied force E is small, 


| and the semi-amplitude tends to a value 


P 1D 
a a . 
y ¢ M q@? 
| But Mg = u. So that y tends to the value —- 


which is the deflexion produced by the force -E applied 
statically. 











6 AND 7 


, 1D 
K and y,: 4, is calculated from , if wu is known, or 
L 


KE ' 
Mq?’ if g is known. 


The diminishing value of the semi-amplitude in an 
oscillation dying away enables the values of 6 to be 
found if the ratio of successive semi-amplitudes can 
Thus (Fig. 4), as is well known, the ratio 


trom 


be measured. 
Se b 
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lhe values of ~*~ have been calculated from | for the 
1 


bee | 
value of 6 written on the curve, and for n» 4 these 
are : 
b a, 
ay 
| 0-882 
2 0-78 
3 0-68 
1 0-60 n 4 
or 0-53 q 25 
6 0-47 7 625 
7 0-41 
8 0-37 
Ht) 0-32 
10 : 0-28 
Values below 4 represent heavy damping. 
6. The Model of a Support Burdened with an 
Unbalanced Engine. have constructed specially 


for this lecture the apparatus illustrated in Fig. 5. A 
flexible beam, representing a flexible hull, rests on 
massive supports which do not constrain its ends. It 
is the foundation or support of what is essentially a 
small unbalanced engine. The position of the engine 
can be changed along the beam. The engine itself 
Fig. 6 
and worm wheel by a small motor. 
01 200 


on is a rotating shaft driven through worm 
The speed can 
and be 
maintamed at a constant value within this range by 


Masses 


the engine out 


be varied from to about r.p.m., can 


the resistance controlling the motor 
can be attached to the shaft 
of balance. 


speed 


to throw 


With no masses on the shaft the engine i it 
balance. Masses can be attached so that the vertical 
components of their motion are in phase or differ in 


180 deg., 
force or a pulsating ‘ ouple to the beam 


phase by so that we can apply a pulsating 


\ series of experiments may then be performed 
exemplifying the general principles 
(1) No balance weights on the engine. The 


engine runs at any speed within its range and pro 
duces no oscillation on the model hull. 

(2) Engine running with balance weights 
attached and arranged to be in phase so that they 
apply an alternating force to the hull The hull 
responds with an oscillation 

(3) 180 deg. 


alternating couple to the hull 


Balance weights apart applying an 


There is no visible 
response 
(4) The 
node of the hull, which in the model is over on 
the supports, illustrated in Fig. 7 \ 
placed at the centre of the hull in order to kee ' the 
the The 


to a 
oft 


position of the engine is changed 


“as Thaiss Is 


total mass of oscillating system constant 


FORCES ANDO COUPLES 


AND WHAT THEY CAN DO 





-—— PULSATING FORCE FROM EACH MASS 
—OF THE OSCILLATOR 





engine tThow applies a couple at the node Che 
result is oscillation of the hull 
(5) If the balance weights are changed so that 


they are in phase there is no oscillation of the hull. 

These experiments how differently hull 
responds to a pulsating force or a pulsating couple. 
Let us consider an element at the centre of the hull, 
Fig. 8. It is free to move up and down in a line. The 
pulsating force can therefore set it in motion and cause 
oscillation. The pulsating couple can only twist 


show a 


the element, and as the element is not free to twist 
it cannot produce motion. 
Let us now consider an element over a node or 


support. The support prevents it from moving in a 
line, but does not prevent it twisting. The pulsating 
force can only produce motion in a line and therefore 
has no effect over a node, when the element is free 
only to twist. But, as demonstrated, the pulsating 
couple is able to set the hull in oscillation because it 
can twist, and the element is free to twist. 

The conclusion is of considerable practical import- 
If the type of engine to be fitted to a vessel 
is known to apply a pulsating force to its support the 
best place to put it is over a node. 
hand, like the three-cylinder 


ance. 


compound 





deflection of about 3in. 


If, on the other | 
marine ' to our model is the Alexander Bridge of 345ft. span. | question because I know that the rod has a mm 
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engine with cranks at 120 deg.. it is known to apply 
a pulsating couple to its support the best place to put 
it is centrally between two nodes. 

illustrate 


Loaded with an engine weighing 107 tons standing at 
| the centre its natural period of oscillation is 2-16 pet 


sec. 


The experiments a principle which is The engine in its passage over the bridge applies a 
fundamental in dynamics, namely | pulsating hammer blow to the structure from the 
(1) A force can produce motion only in a line | unbalanced machinery. It was found that the 
and can in no circumstances cause rotation. | deflection due to the applied force considered as a 
(2) A couple can produce rotation only and can | static load had to be multiplied by 18 to get the 


And 


in no circumstances cause motion in a line. 


conversely all rotation, or turning, or twisting is the | times per second. 


Where such rota- 
tion, turning, or twisting is said to be the result of 
a force having moment about an axis, the nomen- 
clature should be amended to moment of a couple, 


result of the action of a couple. 


because though only one force may be visible, the 

other is there as a reaction. 

7. Synchronism.—The effect of coincidence between 
the natural frequency of vibration of the hull and the 
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applied pulsation is shown by means of the experi 


mental The natural of the 
apparatus is about 140 vibrations a minute. When 
the engine is driven at 140 vibrations per minute the 


pulsating force applied to the model hull is 0-8 Ib. 


apparatus. frequency 


This force of 0-8 Ib. applied to the centre of the hull 


deflection of The itself 
applying this force 140 times per minute produces a 
This extraordinary difference 
in the deflection produced by of the 
magnitude, but applied first steadily and then as an 


produces a jin. engine 


a force same 
alternating force, illustrates the effect of synchronism 
The experiment is now continued to show that weights 
of 35 Ib. placed on the model hull are necessary to 
produce a static deflection of 3in. We say. therefore. 
that the deflection due to the maximum value of the 
pulsations considered as a static load is magnified 
fifty the 
synchronism. The speed of the motor is now increased 
to 320 r.p.m. and the effect is to apply a pulsating 
force of maximum value 4-2 lb. The deflection drops 
very to the deflection due to the 
force of 4-2 Ib. applied statically 

The apparent of the behaviour of the 
support is, however, easily explained. The applied 
force does work as it deflects the hull and this work 
appears as the energy of motion of the hull. If the 
applied force is timed to act so that the work done is 
added to the hull at each oscillation, the energy ol 
motion of the hull increases indefinitely, and were 
none of it lost by frictional damping the stored energy 
would necessitate an amplitude of oscillation which 
would cause stresses in the hull beyond the strength 
of the material 

The applied force is correctly timed for synchronism 
when it is applied with the same frequency as the 
natural frequency of vibration of the loaded hull, 
that is, loaded with its own mass and the mass of its 
burden, the engine. This dynamical magnification of 
the deflection or amplitude is apparent in the records 
of tests of railway bridges to be referred to later. 

| will, however, state here that a parallel structure 


ovel times by dynamical conditions of 


to 0-25in. o7 nearly 


anomaly 


caused by its application 2-16 
This is the consequence of partial 


deflection actually 


synchronism. 
8. The of 
| Harmonic Constituents. 
to apply a pulsating force which varies as a sine curve, 
Fig. 9. But in general the variation of the pulsating 
force may be very different from a sine curve. 

In particular the motion of the reciprocating masses 
of an engine differ from the sine form, and the shorter 
the connecting-rod in relation to the crank the greate: 
the difference. 

Fourier has placed at the disposal of the engineer a 
marvellous method of analysis He has established 
that any periodic function may be expressed as the 


into 


the Applied Pulsation 
The oscillator is constructed 


Analysis 


sum of a number of simple sine curves of different 
amplitudes and periods 

The accelerating the 
The therefore 
by 


forces piston are periodic. 


forces be expressed 


A cos 2 0 


accelerating can 
Fourier’s rule. 
F M w? r (cos 0 

60 Ac 
where the coethicients 
the 
If the ratio rod crank ts 3i, the first terms of the 


B cos 40 C cos 


ot tive 


A, B, C, &« 


length of the connecting-rod to crank 


. are Lunctiones 


ratio of 


series reduce to 
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with the curve which is their sum and which repre 


sents to the approximation of four times the actual 
force acting to accelerate the piston 

To balance such a complex iorce Ont h component 
may be separately balanced, and the extent to which 


this is done is a measure of the completeness of the 


balancing. The advantage of this method is that 
each component may be balanced by means ot 
revolving mass driven at the appropriate speed 

9. Experimental Illustration of the Power of a 
Secondary Force to Set Up Oscillation of the Sam 
Period The model 18 exhibited set mn balance ue 
shown in Fig. 11. From this it will be seen that the 


balancing is exact for primary balance, but that when 
driven at 250 r.p.m. it applies forces to its support ot 
frequencies of 500, 1000, and 1500 periods per minut« 

The model is attached to a flexible rod, representing 
a hull, supported in “ V’ and when the engine i- 
driven at 250 r.p.m. it applies to its support a forces 
of frequency 500 periods per minute. 

When, therefore, we ask the question, what will b« 
the response of the rod representing the hull when th: 


Ss. 


engine is driven at 250 r.p.m., we must get an answer 
to the second question what are the natural mock 
of motion of the rod ’ | can answer this second 

mde ot 














































































































































628 





THE ENGINEER 





Dec. 7, 1928 








vibration with two nodes, at 500 r.p.m. If, therefore, 
there is anything in the theory I have presented to 
you, this model, driven at 250 r.p.m., ought to excite 
this natural mode of motion in the rod representing 
the hull, and you see that it does so. 

10. A Practical Example.—The Canadian Pacific 
Railway built a large ship. Its hull possessed many 
possible modes of vibration peculiar to itself. No one 
troubled to find out what these modes of vibration 
were, so that dynamically the hull remained a mystery 
until the President's firm fitted in the ship a four- 
crank oil engine with its cranks arranged exactly 
as in the model. 

Fig. 12 is the balancing diagram of the engine, from 
which you will see that it was able to apply to the 
hull a pulsating foree of a maximum value of 8000 Ib. 
600 times a minute. The support itself possessed a 
natural mode of vibration in the region of this speed. 
lu consequence the second harmonic of 8000 Ib. at 
600 r.p.m. produced an oscillation of amplitude 
suflicient to cause complaint from the passengers. 

The connecting-rod is five cranks long. The series 
is therefore 


F 1-22 M n* r (cos 0 0-202 cos 2 6 
0- 00021 cos 4 0 0- 0002 cos 6 0, 


which with M = 460 Ib. per line of parts, r = 0-7lit., 


and » 5 per sec., gives 
r 10,000 (1 0-202 0- 0002 0- 00002) 
maximum. 
The cure was the addition of balance weights 
Fig. 13—driven at twice the engine speed, namely, 


and proportioned to balance this second 
This was done and I will quote from a 
letter written by the President with reference to it. 

This gear has been running now for the past 
eighteen months with very satisfactory results, and I 
might make the remark that without this ‘balancing 


600 r.p.m., 
harmonic. 


possibilities of balancing different types of engines 
without the use of bob-weights, I say 

* Thus, an engine balanced by the rules of Art. 99, 
or a six-crank engine designed from Art. 100, would be 
in balance for forces and couples up to those of the 


6a class. There can be no doubt but that these are 
the kinds of engines to use to avoid vibration. The 
four-crank engine cannot approach them in this 


respect, since, even in the best arrangement. 
couples of the 2a class of considerable magnitude are 
left unbalanced.” 

It should be understood that in the six-crank engine 
the harmonics are balanced amongst themselves. 
There is no need to add bob-weights to the engine. 
The first set of bob-weights necessary in the six-crank 
engine illustrated above would be a pair driven at 
six times engine speed and of such magnitude and | 
radius that their rotation provided a force of 2 Ib. only. 

12. Enumeration of Possible Origins of. Pulsating 
Forces and Possible Responses of Ship's Hull. —There 
are two origins of pulsating forces, the engine and the 
propeller. 

The ship vibrates fundamentally with two nodes, 
although harmonics have been detected in large 
up to the eighth harmonic. The ship can also oscillate 
torsionally so that it lies in the water ready to respond 
vertically with a fundamental and a whole range of 
harmonics ; laterally with a fundamental and a 
range of harmonics ; and torsionally with a funda- 
mental and a whole range of harmonics. 

Any of these dormant modes may be exalted into 
a dominant mode of troublesome amplitude if the 
harmonics of the applied force synchronise with it. 

The engine in general applies a pulsating force and 
a pulsating couple to the hull. Each may be analysed 
into a series of harmonic terms, and there is possi- 
bility of neutralising these forces by balancing. The 
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year the vibrations of these four-cylinder engines 
were transmitted to the ship ; especially in the saloon 
and dancing hall there was a very considerable 
amount of vibration, but after the fitting of this gear 
this was entirely eliminated.’’* 

11. Comparison of a Four and Six-crank Oil Engine. 

If the President had built six-cylinder engine 
with cranks at 120 deg. and arranged that each group 
of three was a mirror image of the other, then using 
the same parts and at the same engine speed the 
several harmonics would be as seen on the diagram 
in Fig. 14. 

It will be seen that when the primary forces are 
balanced the harmonics are balanced up to the sixth 
term. The imaginary crank shaft corresponding to 
this term shows that all the cranks point in one 
direetion, but the force is only 2 lb., although the 
frequency is high, namely, 1800 r.p.m. 

When a builder fits a four-crank oil engine to a ship 
of the type under discussion he must bear in mind 
that although the engine is described as a balanced 
engine it will apply a pulsating force of considerable 
magnitude to its supports at twice engine speed and 
he takes a risk of a hidden natural frequency respond- 
ing and producing synchronous oscillations of trouble- 
But if he fits a six-cylinder engine 
mind may be relieved from anxiety, because 
although there is an unbalanced sixth harmonic, yet 
it is small in magnitude and is capable of developing 
mall energy in aun oscillation. 

hese high vibrations, however, are not entirely 
negligible. They may find synchronism with some 
part of the engine and the synchronous oscillation 
set up may fracture the part. Many examples of this 
could be cited. 

I may be pardoned for drawing attention to a sen- 


a 


some magnitude. 
his 


tence or two in my book on “The Balancing of 
Engines,” published in 1902. After reviewing the 
* This balancing gear was described in THe ENGINEER of 


June 1927,— Editor, Tut 


21st, 


ordinary three-crank engine, with equal reciprocating 
masses at 120 deg., applies a large pulsating couple to 
the hull, but practically no pulsating force. The four- 
cylinder engine can be balanced to eliminate primary 
force and primary couple and secondary force. 
Secondary couples and harmonics remain. But this, 
the Yarrow-Schlick-Tweedy type, is only possible if 
the crank angles are set in a definite relation. The 
four-cylinder 180 deg. pair at right angles has been 
sufficiently considered above, and shows that it is a 
type which leaves a particularly large secondary 
force. 

The variation of torque applied by the engine to 
the propeller shaft is able to excite torsional oscilla- 
tions. The variation of pitch in the propeller can 
excite oscillation. The variation of weight between | 
the propeller blades can excite oscillation, as can 
variation of thrust. These brief notes show the neces- 
sity of constructing propellers with accuracy, so that 
the pitch is constant, and the weight of each blade is 
the same. With turbine-driven propeller shafts 
variation of torque is as a rule small. 

I think that now you will agree that a knowledge 
of the dynamical character of ships’ hulls is of pro- 
found importance to the engineer who has to put in 
the engines. Unfortunately, there is a singular 
dearth of data on this subject, which may be con- 
trasted with the wealth of data accumulated during 
the last few years about the dynamical peculiarities 
of railway bridges. These data will be of great value 
to future designers. The work has been done by a 
Joint Committee of the Department of Scientific and 
Industrial Research and the railway companies and 
has cost upwards of £25,000. The services of the 
railway companies and of the members of the Com- 
tittee were given free. 

Could not similar work be done for our shipbuilding 
industries by a combination of shipbuilders, engi- 
neers, and the Department of Scientific and Industrial 
Research ? 
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A Visit to the Renfrew Works of 
Babcock and Wilcox, Ltd. 


On Tuesday last, December 4th, in company with a 
representative gathering of engineers and shipbuilders, we 
visited the Renfrew works of Babcock and Wilcox, Ltd., 
and inspected the firm's new boiler shops. These shops, 
which have recently been equipped with new machinery, 
are now able to deal with boilers having a total drum length 
of 40ft. and a diameter of 4ft. 6in., with thicknesses of 
plates up to 2jin. The shells and ends of the drums are 
riveted, and the makers regard such drums, when well 
designed, as suitable for working pressures up to 550 Ib. 
and 650 Ib. per square inch. In what follows a description 
|} of the sequence of operations from the reception of the 
| plates in the boiler shop up to the final assembly of the 

boilers before shipment are given. In addition, we 

| dese ‘ribe and illustrate a new type of chain grate stoker, 
| which incorporates new features and may be built in widths 
up to 30ft. 





A Bolter PLANT. 


In the new boiler shop the plates are first marked out 
and are then passed to the plate edge planer, views of which 
are given in Figs. 1 and 2 opposite. This planer will 
accommodate plates up to 40ft. in length. The saddle 
| shown in Fig. 2 is rack driven, and is complete with its own 
| motor, to which automatic tappet control gear is fitted 
| After the “tack” holes, which are used for handling the 
| plate and for temporary fastenings, have been drilled, 
the plate passes to the 8000-ton shell plate bending press, 
two views of which are reproduced in Figs. 3and4. We 
were able to witness the bending of a shell plate about 
1'3/,,in. thick, with a length of nearly 30ft. The press 
will, however, deal with plates fully 10ft. longer and of a 
thickness up to 2}in. As will be seen from our illustrations, 
the press, which has been designed and built by Babcock 
and Wilcox, Ltd., consists of six independent units bolted 
together, cach of which is provided with its own drawback 
gear. The bottom die holder is in two pieces, joined at 
the centre, and plate pinching rams are fitted, both to the 
top and the bottom die holders. The actual bending opera 
means of a continuous roller 
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| tion is carried out by see 
| Fig. 4—driven by a 25 H.P. geared motor, which gives 
the necessary rotary movement to the roller to feed the 


| plate the dies for the successive bending stages 
On either side of the press—see Fig. 3—there are small 
plate supporting rollers which are raised and lowered by 
geared segments operated by hydraulic power. The depth 
of the bend may be varied by the stopper nuts on the 
columns. These nuts are interconnected by gearing, and 
jare turned simultaneously by motor drive. There 
is a large dial with a multiplying gear, which enables the 
press attendant to regulate the depth of the bend given 

The hydraulic controls are arranged at the opposite end 

of the press to that shown, and they include levers for the 
main drawbacks, the pre-filler valve and intensifier, and 
the pinching rams and roller drawbacks. When the plat« 
is in the desired position over the dies, the roller descend- 
and grips it with a pressure of | ton per square inch, after 
which the actual bend is made by the intensifier, which 
| raises the pressure to 2} tons per square inch, The main 
roller is then released and the press shoes freed, after which 
| spring-controlled rollers at the top of the main roller come 
| into operation, and by guiding the main roller uniformly 
throughout its length enable the rotary motion necessary 
for the cross feed of the plate to be effected. The main 
| hydraulic cylinders work on a closed water circuit in which 
oil is used to provide lubrication for the rams. Reducing 
| valves are fitted to give four pressures with a range of 
3200, 5000, 6500, and S000 tons 

Besides this large press, two vertical hydraulic bending 

presses for dealing with smaller boiler plates are provided 

Arrangements are made whereby the bent shells can 

be annealed in a vertical furnace over 40ft. in height, 
made in two halves. The annealing process generally follows 
immediately after the plates have been pressed to shape 
| Following the bending, the sides of the shells are planed 
}as shown in Fig. 5. The planer has a moving head, which 
carries the cutting tools, and is self-contained with its own 
driving motor. It is employed for machining the edge= 
and the butt strap seats of the shells and is designed to 
take lengths up to 40ft., with a three-quarter circle of 
4ft. Gin. diameter. Both edges of the shell are planed at 
the same time, and formers are used to obtain the correct 
shape of the butt strap seats. Meanwhile the butt straps 
| have followed a machining routine generally similar to 
| that above outlined and are ready for assembling. 

The next operation is to drill the butt strap rivet holes, 
which is done on the eight-spindle drill—see Fig. 12, p. 632. 
|This machine has push-button controls fitted to all 

spindles. It can take drums up to 5ft. diameter and a 
maximum length of 46ft. The maximum diameter of 
hole drilled is 1"*/,,in. As will be seen, the drum is held 
| in four-jaw chucks which are provided with rotating 
gear to bring the drums round to the correct centre line 
A transverse adjustment is also given. After the drilling 
operations have been carried out, the drums are taken 
apart and all burrs removed from the holes, after which 
they are put together on the tack holes and prepared for 
riveting up. 

A view of the riveter is reproduced in Fig. 7. It 
has a maximum closing pressure of 130 tons, and is mounted 
on a steel frame casting. The riveting post is a steel forg- 
ing, and the design is such that a depth of 20ft. can be 
riveted with a single crane setting. When that length is 
completed, the drum is reversed and the other 20ft. length 
is dealt with. The riveter is furnished with a special reduc 
ing valve, and a timing valve, along with a water-saving 
gear, is fitted. The rivets are heated in oil-fired furnaces 
placed adjacent to the machine. The ends of the drum 
are then turned and bored, and the butt joint is welded for 
Yin. from either end. 

The tube holes are first drilled in a three-spindle circum- 
ferential drilling machine, shown in Fig. 6, which is 
capable of pitch adjustment and always drills radially. 
The maximum diameter of the holes is 1"*/,,in. The drum 
is held at its ends on rotating clutch gear, furnished with 
cross and circumferential adjustments, while the drilling 
spindle column can be traversed along the bed by a 
motor driven gear. All motions are controlled by the 
operator through push buttons. 
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BOILER ENGINEERING PLANT AT RENFREW 


FIG. 1 PLATE EDGE PLANING MACHINE FRONT View FIG. 2- PLATE EDGE PLANING MACHINE SHOWING CUTTING TOOL 


‘FIG. 5—SHELL PLATE PLANING MACHINE FIG. 6—THREE-SFINDLE DRILLING MACHINE FOR BOILER DRUMS 





























Following this operation, the holes are trepanned, 
reamed and recessed by the ten-spindle vertical tube hole 
drill, shown in Fig. 13. This machine deals with holes up 
to 4in. diameter. Tachometers, indicating drill speeds, and 
push-button controls are fitted. 


Before the ends are shrunk on and riveted up, the inside | 


seams and butt strip rivets are caulked by a small air- 
driven caulking machine, drawn through the drum on steel 
wire ropes. 

Another interesting machine—which we do not show 
a newly designed flange and pad facing machine, which 
will accommodate drums up to 40ft. in length. The 
drum is carried in two cradles and the turning tool 
is carried on a horizontal head with traversing motions. 

After these operations are completed, the internal 


is 





FIG, 7--130-TON HYDRAULIC RIVETTER. 


fittings are put into place, and the drums tested. Before 
caulking the drums internally they are, we were informed, 
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| grate, on which they are carried along and deposited in the | ing plants, of which 117 are for the pressure system and 


| riddling pit. As shown in Fig. 9, the alternate links at 
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56 for open-tank treatment, while 14 operate both systems. 


| the end of the grate work with a scissors action, which | The quantity of timber treated in 1927 was the largest 


| renders them self-cleaning. 


| 


dump bar and may be discharged by the dumping lever. 
The front of the furnace is clearly shown in Figs. 10 and 


Any clinker passes over a| on record, 345,685,804 cubic feet ; 


while the amount of 
creosote was also the largest, 219,778,430 gallons. Although 
22,162,718 lb. of solid zine-chloride was used, this was leas 





11, which illustrate the coal hopper, fire door and fuel valve. than in 1926, and there has been a steady decline for some 


The valve is in the form of-a segment of a circle, and when | 
| fully opened it seals the front of the grate. 


desired to work the stoker under banked fire and lighting 
up conditions, the coal valve can be raised by gearing to a 
suitable height of open front. 

At the return end the grate passes over cam-shaped 
castings, which eliminates the rear driving shaft and rear 
bushes, so avoiding the lubricating difficulties which have 
often been experienced with such shafts. The grate 
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Fic. 9 LINKS AT GRATE END 


tensioning arrangement is of the firm’s standard pattern, 
there being three front bushes with stretching screws fitted 
into slots in the front of the frame. 

Several examples of the new type of stoker were seen 
going through the shops, the first of which will be installed 
at Wolverhampton. 

The members of the party also inspected the structural 
shops, where many cranes were seen in course of comple- 
tion, and also viewed the very extensive machine shops 


| and pipe bending and welding departments, and the well- 


always about 95 per cent. tight, and when the ends are | 
turned and shrunk on, the test generally shows that the | 


drum is ‘‘ drop dry” 
to the accuracy ofworkmanship and machining. 


before riveting, bearing testimony 


We saw in course of completion boilers of the industrial | 


and marine pattern destined for nearly every part of the 


world, and including both riveted and solid forged steel | - 
| power oil 
| Normally they are coupled together as an 0-4—4—0 engine, | 


drums 


\ New Cuan GRATE STOKER. 


We describe in what follows a new type of chain grate 


stoker which has been specially designed for high-duty | 


forced-draught conditions, and can be made in standard 
widths up to 30ft. 

As will be seen from Fig. 10, on page 632, the stoker is 
enclosed at the front, but arrangements are made whereby 
it can be opened and operated under natural draught at 
lower rates of combustion. In the model we saw in opera- 
tion, the travelling grate was 9ft. by 20ft. and was driven 








FIG. 8 -ARRANGEMENT OF LINKS 


by a2 B.H.P. motor. As our illustrations show, particularly 
Figs. 8 and 9, the grate is composed of cast iron links of 
the drop type, which are threaded upon bulb bars. These 
bars are carried by cleats, which are attached to mild 
steel driving chains. The pins of the chain carry V wheels, 
which, at the top of the grate, run on rails and at the bottom 
are supported upon skid bars, arranged upon bearers. 

Special metal is used for the grate links, and the design 
is such that an even air distribution is assured, while the 
spacing gives the minimum amount of riddlings. As will 
be seen in Fig. 11, the sides of the grate are flush and so 
form an effective seal. A scraping link is provided on 
each side of the grate to prevent clinker growth from 
taking place. When water walls are fitted, this attach- 
ment is not required. 

The supply of air is directed from underneath in a direc- 


tion parallel to the travel of the grate within the furnace. | 


There are under-compartments with dampers at the front 
and rear to enable the supply of air to the grate to be regu- 
lated. The regulating levers are operated from the outside 
of the side frames. The very fine riddlings which may 
pass through the grate links into the compartments below 
are discharged through a narrow slot at the bottom of 
each compartment, and drop on to the underside of the 





equipped foundry. 








American Engineering News. 


Oil-electric Shunting Locomotive. 


A DOUBLE-UNIT locomotive of 660 horse-power for 
shunting service on the Long Island Railroad consists of 
two four-wheel units, each equipped with a 330 horse- 
engine, generator, motors and auxiliaries. 


but they are capable of being detached and operated inde- 
pendently. The total weight of the double unit is about 
85 tons. 
stroke cycle airless injection motor, weighing only 7000 lb. 


| and having a speed range from 300 to 800 revolutions. The 


| 





| by a synchronous motor of 365 H.P. 


main generator, bolted to the engine fly-wheel, is a 750-volt, | 
210-kKW machine, which serves to start the oil engine, | 
| taking its power from a storage battery, and to charge the 


battery and operate the compressors when the engine is 
run at idling speed. At higher engine speeds the generator 
supplies current to two motors. An auxiliary generator 
operates the compressors and charges the battery when the 
main generator is supplying power to the motors. Each 
unit has a fuel oil tank of 210 gallons capacity. With a 
gear ratio of 16 to 66 and wheels 38in. in diameter the 
maximum speed is 34 miles an hour. 
tive effort is 49,000 lb. The length overall is 50ft., with a 


total wheel base of 33ft. 4in. and a rigid wheel base of | 


9ft. 6in. for each unit. 
A Central Diesel Power Plant. 


To supply power to its scattered group of zinc 
mines and mills in Oklahoma, the Commerce Mining 
Company has a central station equipped with three Diesel 
engines of 2250 H.P., each driving a 1500-kW generator. 
Space is provided for a fourth unit. This station supplies 
power to eighteen mines and mills, to a central air com- 
pressor station which also serves these plants, to the city of 


Miami, and for the company’s railway, 55 miles long. The | 


Nordberg-Diesel engines have four cylinders, 28in. by 44in., 
and are of the two-cycle type, with fuel injection by com- 
pressed air. The three engines are in operation during the 
eight-hour period of heavy load, but at night only one is in 
service. Besides the chief engineer, there is an engineer 
and an oiler on each eight-hour shift. Of the 33,000-volt 
transmission lines from the station to the mines and the 
railway, the longest are 15 and 104 miles. Fuel oil delivered 
in railway tank wagons is stored in two tanks of 10,000 
barrels capacity, and one of 15,000 gallons, this last being for 
light oil. The engines use a heavy oil of 14 deg. to 16 deg. 
Baumé. Gravity lubrication is used throughout, except 
for the engine cylinders, the used oil being delivered to 
filters and returned to the storage tanks of the lubricating 
system. The central compressed air plant, adjacent to the 
power station has three horizontal two-stage compressors, 
with a capacity of 2200 cubic feet per minute, each driven 
The 28in. suction 
and discharge pipes are of welded steel. Reinforced con- 
crete chambers are built for the exhaust mufflers and air 
filters. 


Wood Preservation in America. 


The wood-preserving industry in the United 
States is growing steadily, owing to the increasing use of 
treated timber for various purposes. Creosoting is prac- 
tically universal with zine-chloride declining, and about 
60 per cent. of the creosote is of domestic manufacture, 
the remainder being imported.- There are now 187 treat- 


The maximum trac- | 


Each oil engine is a vertical six-cylinder four | 


years. It is interesting to note that 22,911,134 gallons of 


When it is | petroleum were used for diluting creosote, this mixture 


being used mainly for railway sleepers, since the more 
expensive all-creosote treatment is often unnecessary for 
the practicable life of sleepers, which are subject to wear 
as well as decay. Railway sleepers represented 64 per 
cent. of all the wood treated. Their number was 74,231,840 
—again a high record. Of these, 80 per cent. were treated 
with creosote or a creosote-petroleum mixture. About 
10,800,000 were treated with zinc-chloride, and 3,700,000 
| with zine-creosote. Piles, aggregating 17,240,000 lineal 
| feet, were treated, mainly with creosote. Poles numbered 
3,637,989. Wood paving blocks for 2,008,160 square 
yards were treated, but mainly for indoor paving, and most 
of them were treated with a special grade of oil. 


Burning Coal in Suspension. 

A method of using coal in large boiler furnaces 
|is to crush it to about }in. size—not pulverise it—and 
| blow it by compressed air downward into the furnace, 
where a vertical air blast blows it up and keeps it in sus- 
pension while burning. This blast supplies sufficient air 
to burn the finer particles at once, the same as with pul- 
| verised coal. The larger particles are practically con 
}sumed before falling upon a small reciprocating grate. 
The forward movement of the grate brings the bed of coke 
and ash over a slot above the ashpit. An upward blast of 
air blows the light coke particles up into the heated zone 
of the furnace, while the heavier ashes fall through the 
slot into the pit. The lower part of the furnace is an 
inverted pytamid, with the grate at the bottom or apex. 
Above the body of the furnace is the water-tube boiler. 
One plant using this system has three boilers, each with 
5100 square feet of heating surface and designed to burn 
5000 Ib. of crushed coal per hour. The velocity of air at 
the jet is 2530ft. per minute, and reduces in the large 
volume of furnace space. The ash is granular, with little 
dust, and averages only 10 per cent. of combustible content. 
The arrangement is such as to cause a turbulent condition 
| of the gases and fuel in the furnace, which contributes to 
| complete combustion. The purpose of the design of this 
| furnace is to reduce the cost and power for crushing and 
| preparing the coal. It is built by the Stratton Furnace 
Company, of Chicago. 


Railway Electrification in America. 


The latest step in electrification of railways in 
America is the adoption of the 3000-volt direct-current 
system for the suburban lines of the Delaware, Lacka 
wanna and Western Railroad, tributary to the New York 
city district. This same system will be used also for a heavy 
traffic mountain division of the same line. The only other 
usage of this voltage is on the main line of the Chicago, 
| Milwaukee, St. Paul and Pacific Railway for 440 miles in 
the Rocky Mountains, but it has been decided to adopt it 
for the new joint line and station at Cleveland. The Butte, 
Anaconda and Pacific Railway, 45 miles, uses 2400 volts. 
|The terminal and suburban lines of the Pennsylvania 


| Railroad and the New York Central Railroad at New 
York both use 600 volt direct current, with third rails, but 
the Pennslyvania system provides for a future 11,000-volt 
alternating current with overhead trolley wire, and the 
| New York Central is reported as contemplating a change 
to 3000-volt direct current when extensions are made for 
electrification. The Michigan Central Railroad uses 600 
volts for its tunnel line and terminus at Detroit, while the 
Illinois Central Railroad uses 1500 volts for its Chicago 
suburban service. The Long Island Railroad uses 650 
volt direct current on its suburban lines, but 11,000-volt 
alternating current on a goods line and terminus. All 
railways using alternating current have adopted 11,000 
volts, although two lines have proposed 22,000 volts. 
These railways include the Boston and Maine, the Detroit, 
Toledo and Ironton, the Great Northern, the Norfolk and 
Western, the Pennsylvania, the New York, New Haven, 
and Hartford, and the Virginian. In all these cases the 
electrification is on main lines with heavy traffic and steep 


| gradients. 








Tae Wieck Exvectrriciry Surr.y.— In the article on the Wick 
Electricity Supply appearing in our last issue we omitted to 
mention that the 132 horse-power engine was manufactured by 
Ruston and Hornsby, Ltd., of Lincoln 

Tue Junior InstireTion oF Encingers.—At an informal 
meeting held on November 30th, Mr. C. W. Harvey gave 
some interesting particulars of the process of ‘‘ Manufacture 


of Decorative Metal Work,” such as electric light fittings, 
door furniture, decorative lanterns and works of art in 
metal generally. Commencing with a description of the 


cire perdue process of casting figures, &c., he explained how 
by this means the actual handiwork of the designer or artist 
was exerted on the wax model from which the finest lines 
eould be reproduced in the casting, thus avoiding very little 
work in the finishing process; but as the method involved 
the destruction of the model and mould it was a costly 
process not suitable for the reproduction of a number of similar 
pieces. The usual method was to employ the ordinary two 
part sand mould. The most important operation on the brass 
casting thus produced was the work of the graver, who removed 
all fins and mould marks and deepened and sharpened up the 
incised portions of the casting. It was essential that the metal 
used should be of good quality if the work of the graver was to 
be satisfactory. This work was necessarily done by hand, and 
mass production methods could not be applied. The various 
finishes for art metal work included gigling by electro-deposition 
and subsequent burnishing of the high lights ; mercurial gildiny 
in which the most important item was the heating of the article 
after coating with the amalgam to drive off the mercury and 
leave an even coating of gold ; and gold leaf plating. Lacquering 
was a preservative, and in conjunction with turpentine and burnt 
sienna was also used to tone and colour work, the latter mixture 
after being left for a few minutes, being brushed off with a glass- 
haired brush giving @ soft antique finish to the metal. Silver 
articles were oxidised by immersion in a solution of potassium 
sulphide which formed a dark surface, the high lights being 
gently cleaned with damp pumice powder and the article sub- 
sequently lacquered. 
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Railway Matters. 


Tne Tooting Broadway Station on the Morden extension 
of the City and Seuth London Railway was opened only 
two years ago. It now serves 800,000 passengers a month, 
and so is the second busiest station—-exclusive of exchange 
stations—on the “ Underground” system. A_ third 
escalator has now been erected in it. 


ALL four grouped companies have each deposited a Bill 
for the 1929 session to enable them to provide, own, work 
and use aircraft and to convey therein traffic of any 
description ; to establish and use aerodromes; to enter 
into agrepments with any company, body or person in 
relation thereto, and to apply their funds to air transport 
purposes. 


THE nominations of the Council of the Institution of 
Railway Signal Engineers for the officers in 1929-30 
include Mr. R. G. Berry, as president, and Mr. W. Wood, as 
vice-president, Mr. Berry is the signal assistant for the 
Northern Division, London, Midland and Scottish Rail- 
way, and Mr. Wood is the electrical engineer for Scotland, 
London and North-Eastern Railway. 


Ir is not often that railway companies now carry claims 
for compensation for personal injury, arising out of acci- 
dents, into court, but the Southern Railway has felt it 
necessary to do so with a case resulting from the Sevenoaks 
The Press reports do not say what amount 
was claimed. The company admitted its liability, but 
alleged that the plaintiff had not been injured as he 
stated. The jury awarded £900, which was less than the 
£1000—the company had paid into court. 


accident. 


sum 


Tue Departmental Committee on mineral transport 
was set up as one of the results of the Samuel report during 


the coal stoppage of 1926, and on November 13th the 
Minister of Transport was asked whether it had yet 
issued a report or made any recommendations. Colonel 


Wilfrid Ashley, in reply, said that the Committee was 
not at present in a position to put forward any definite 
recommendations, as it had been found necessary to make 
detailed investigations into the existing facilities, the 
present 
reference. It was not likely to report until the earlier 
part of next year. 


THe Canadian National and Canadian Pacific Railways 
have placed large orders for rolling stock equipment, which 
was urgently required owing to the building of numerous 
extensions during the year and the increase in traffic. 
Orders for cars have been distributed between three com- 
panies :—The Canadian Car and Foundry Company, of 
Montreal ; the National Steel Car Company, of Hamilton, 
Ont. ; and the Eastern Car Company, of New Glasgow, 
N.S. The value of the orders placed by the Canadian 
National is estimated at approximately 14,000,000 dollars, 
and the orders placed by the Canadian Pacific, though 
not so large, are expected to be shortly followed by others. 


AN interesting announcement was officially made by 
the London, Midland and Scottish Railway on Friday, 
November 30th. Mr. 8S. H. Hunt, who had been with the 
London and North-Western 1880 and eventually 
became its chief goods manager and, later, one of the 
vice-presidents of the London, Midland and Scottish, 
retires at the end of the year. He is to be succeeded by 
Mr. F. G. Evans, the secretary to the company, who is 
one of the highest authorities on railway finance. Mr. 
Glynne Roberts, who now ranks as assistant to the presi- 
dent and superintendent of the central office, will be the 
secretary to the company, but will continue to act in his 
present capacity. 


since 


THE new general manager of the United Railways of 
the Havana and Regla Warehouses, Cuba, is to be Mr. 
Lightly Simpson, now the chief mechanical engineer of the 
Cordoba Central. Mr. Simpson is an old Stratfordian and 
the grandson of one of the chairmen of the former Great 
astern Railway. He went to the Buenos Aires Pacific in 
1907 and was released in 1915 for active service. Eventually 
Mr. Simpson became the chief mechanical engineer in 
charge of all works and rolling stock used by the British 
forces in France and Italy, and on the formation of the 
Ministry of Transport was the Chief Mechanical Engineer 
to that Department. In 1924 he took up the position on 
the Cordoba Central from which he now retires. 


THE motoring contributor of our contemporary, Truth, 
in the issue of that paper for November 2Ist, has some 
notes under the heading “* Dangerous Level Crossings,” 
which criticise the delay in substituting bridges for level 
crossings. He winds up by saying that *‘ meanwhile 
the number of accidents at level crossings is increasing,” 
and adds that 42 persons were killed in that way last year. 
An analysis of those accidents, as given in Sir John Pringle’s 
annual report, shows that 33 of the fatalities occurred 
to pedestrians, and 19 of the 33 were at footpath crossings 
and 8 at occupation crossings. Only 8 persons were killed 
at public road crossings, 6 of them were pedestrians, and 
one was the crossing-keeper. All the accidents were 
classed as due to a lack of proper caution. 


On July 2nd last a goods train of twenty-nine four 
wheeled wagons and a 20-ton brake, of a total weight of 
298 tons, drawn by an 0-6—0 tender engine, was descend- 
ing the heavy gradient—of | in 80, 1 in 67, 1 in 70, and 1 in 
67 again for 8 miles—into Pinwherry Station on the Stran- 
raer and Girvan section of the London, Midland and 
Scottish Railway, when it was derailed on the sharp 
curve at the outgoing end of the station. The driver and 
fireman were killed. The accident was inquired into by 
Colonel Trench, whose report thereon has recently been 
issued. No defect in the engine, train or track could be 
found, and it was the conclusion of that officer that the 
cause was a speed of about 50 miles per hour over curves 
which were suitable for low speed only. A point to be 
remembered that after passing through Pinwherry 
the line rises for 3} miles on gradients of 1 in 100, 1 in 65, 
and | in 69, and it seems possible that the driver, who 

was not intimately acquainted with the road by long 
experience,” wishing to make a good run up the severe 
gradient beyond Pinwherry, was running to higher than 
booked speeds, and that he forgot the severe curvature and 
the speed restriction of 15 miles per hour through the 
station 


Is 


user of wagons and other matters affecting its | 


Notes and Memoranda. 


Wuar is claimed to be the largest cofferdam ever con 
structed is now being built in connection with the develop 
ment of St. John Harbour, New Brunswick. It is 4300ft. 
long by some 300ft. wide, and is to embrace one of the two 
new piers which are contemplated. 

In the November issue of the Indian Concrete Journal 
there is a description of the pontoon road bridge over the 
Kamla River, which comprises eight reinforced concrete 
pontoons carrying a timber bridge about 180ft. long. It is 
noteworthy on account of the fact that it survived a 
recent flood which did considerable damage to an adjacent 
iron bridge. 

Tue latest ‘‘ paper”’ issued by the Safety in Mines 
Research Board— it is numbered 47—deals with the pyritic 
oxidation of coal with special reference to the Ravine Seam 
of Lancashire. It is not, however, specially concerned with 
the cause of spontaneous combustion in that seam, but 
deals in a general manner with pyrites and its oxidation. 
The paper can be obtained from H.M. Stationery Office, 
price Is. 6d. 

Accorpinc to Indian Engineering, it is probable that 
there will be a big increase in the use of motors in Ipoh 
in the near future, as a result of the opening up by the Perak 
Hydro-electric Company of one of their own stations within 
the next two or three months. The motors, that journal 
states, will, of course, be used for driving gravel pumps in 
tin mines, and the usual equipment is a motor between 
45-180 H.P. with controller. 





ALTHOUGH American manufacturers for many years 
showed comparatively little interest in the development of 
the mercury are rectifier for power applications, conditions 
have changed recently, and this equipment is slowly but 
surely finding its place in the American railway sub-station. 
It is significant, states the Electrical World, that the com- 


time give every indication of being quite satisfied with the 
service and of their intention to install additional rectifiers 
in future sub-stations. 


AN indication of the market for agricultural machinery 
which is represented by the northern territories of Canada 
is given by the following sentences from an article in 
Canada; ‘* Twenty-five years ago no less an authority 
than the Chief Naturalist for the Canadaian Government 
stated before Committee of the Canadian Parlia- 
ment that the Peace River country, in the province 
of Alberta, would never be suitable for growing wheat 
or mixed farming. But in this year of grace 1928 that 
same Peace River country has produced an exportable 
surplus of wheat estimated at approximately 5,000,000 


a 


Miscellanea, 


It is proposed to double the track of the Shanghai 


Nanking Railway. 

A PLANT for the manufacture of carbon dioxide gas is 
to be put up at Montreal. 

THe new road bridge across the river Torridge, near 
Bideford, was opened on the 5th inst. 

A ractory for making motor car brake lining material 
is being organised at St. John’s, Quebec. 

THE output of rolling stock from the plants of Ontario 
during last year was valued at about 74,500,000 dollars. 

A scueme of harbour development, which is to cost 
1,250,000 dollars, has just been started at Collingwood, 
Ontario. 

THE steel lock gates required for the new dock at Brom- 
borough of Lever Bros. are to be supplied by Vickers 
Armstrongs, Ltd. 

Waar is claimed to be the world’s largest grain elevator 
has juat been set to work at Port Arthur, Canada. It has 
a capacity of 7,200,000 bushels. 

~ 
THE new aluminium works of the Societé Italiana dell’ 


| Aluminio have a capacity of from 5000 to 6000 tons a vear, 


panies which have had rectifiers in operation for some | 


bushels, or almost as much as the exportable wheat surplus | 


of all Canada in 1900 

AN investigation carried out by the Pittsburg Experi- 
ment Station reveals that, while permissible miners’ flame 
safety lamps when correctly assembled and intact will not 
ignite mixtures of petrol vapour and air, these lamps are 
not suitable for determination of inflammable vapour 
content of the atmospheres in and around tanks. The 
lamps will give unmistakable evidence of the presence of 
an explosive mixture, and will give satisfactory indications 
to a trained observer in vapour percentages of approxi- 
mately half of the lower explosive limit. Below this limit 
the lamps decrease in value as detectors, and at 0-3 per 
cent. and lower the evidence is so small and difficult to 
observe that it should not be depended upon. 


THE production of silica and magnesia crucibles in the 
induction furnace has been achieved in the laboratory of 
the Pacific Experiment Station of the Bureau of Mines, 
Berkeley, California. The essential new parts of this work 
are the development of a technique for the high-frequency 
furnace production of silica crucibles of greater wall 

| thickness than could be readily fabricated from commercial 
fused silica, and for heavy walled magnesia crucibles of 
great density and mechanical strength. A description 
of the method employed, which produced erucibles of 
excellent quality in a reasonable time, and with a moderate 
expenditure of power and materials, is given in Serial 2896, 
by C. N. Schuette, published by the Bureau of Mines. 


AN interesting paper was recently contributed to the 
South African Institution of Engineers by Mr. C. D. H. 
Braine on the subject of soil erosion and its prevention, 
which is very forcibly exemplified in the production of 
‘dongas * in that country. Dongas are what might be 
described as accidental watercourses, and the author says 
that it may be taken as almost a fixed rule that donga 
reclamation should begin at the top end, as one great 
thing is to prevent the donga cutting any further back. 
Low barriers should be erected at intervals in the bed of the 
channel. The distance apart largely depends on the 
gradient. The barriers, if possible, should be arranged to 
pass the flood water and collect as much silt and drift as 
possible. It is a good thing to place them so that the 
silt collected behind one barrier extends to the toe of the 
one above. 
A NEw kind of machine tool material, known as Carboloy, 
and composed of tungsten carbide and cobalt, was, says 
the Engineering News-Record, announced by Dr. Samuel L. 
Hoyt, of the research laboratory of the General Electric 
Company, at the annual Convention of the American 
Society for Steel Treating at Philadelphia, on October 
llth. The carbide is extremely hard, and the cobalt 
gives the material the necessary strength for use in cutting 
tools. According to Dr. Hoyt, “the new material can 
machine harder and denser grades of steel than can be 
handled economically by high-speed steel ; and steels with 
higher alloy contents than are now commercially machin- 
able will be brought into the machinable class.’ It 
particularly applicable to the field of weak or low tensile 
materials, which are also uncommonly abrasive to present 
tools. It is claimed to be particularly applicable for 
drilling holes in concrete and rock, in which service it is 
claimed that Carboloy is less expensive than diamond 
drills and cuts a smoother hole than the hammer drill. 
Cast iron castings can also be cut easily with the new 
| material. On the Brinell scale, Carboloy shows a hardness 

of 2000 and above, as compared with an average maximum 
| hardness of 850 for common tool steel and about 1000 for 
‘the hardest steel 


Is 


| £800 


| so-called 





and a new plant is to be started very soon. 


IMPORTANT deposits of antimony have been discovered 
near Wolfersgrun, a small village in Upper Bavaria. An 
antimony content of 29 per cent. is reported. 


A COLD storage plant is to be put up at Ogden Point, 
Victoria, British Columbia, at a cost of 550,000 dollars. 
The equipment alone will cost some 150,000 dollars. 


Some shops for “ the manufacture of tubes by a new 
process”’ are, it is said, being erected at the Coombs 
Wood Tube Works, Halesowen, of Stewarts and Lloyds. 

ACCORDING to the latest reports, the number of overseas 
buyers who have promised to attend the next British 
Industries Fair will be at least three times as great as those 
of the last Fair. 

ARRANGEMENTS have been made by an English com 
pany for the development of the iron mining industry of 
Minas Geraes, Brazil. The intended output is three million 
tons a year, and the scheme includes the reconstruction of 
the railway to Santa Cruz. 

ARRANGEMENTS have now been completed whereby the 
London Chamber of Commerce will undertake the educa 
tional examination of candidates for entry to the service 
of the Port of London Authority, and the examinations 
for promotion of those already in the service. 


Tue Anconda American Brass Company, which for the 
past six years has, according to the Jronmonger, occupied 
the Brown Copper and Brass Rolling Mills at New Toronto, 
has purchased the property and 12 acres adjoining, and is 
planning considerable extensions to the plant. 


A TUG and salvage vessel just launched at Willington 
Quay by Sir W. G. Armstrong, Whitworth and Co. for 
the South African Railways and Harbour Administration 
is claimed to be the most powerful of her type ever built 
She is of the twin-screw type and has engines of 3500 horse 
power. 

Ir has been decided to found at Sheffield University an 
Ironmongers’ Company Research Fellowship and two Lron- 
mongers’ Company Research Scholarships for the study 
of the cold working of metals, for which purpose a grant of 
per annum for seven years to be made to the 
University. 


Is 


THERE are 603,760 telephones in use in the London 
area, according to figures just published by the Post Office 
This figure marks an increase of 46,300 for the year. The 
one hundred and thirtieth telephone exchange is now 
in operation in London, whilst thirty-seven additional 
centres are under construction. 


AccoRDING to the Daily Telegraph, the Soviet Inventions 
Bureau has granted patent rights to a Roslavl wireless 
engineer named Zlotnikov in respect of his invention of a 
* master wireless clock,’’ which, it is claimed, 
will keep any number of specially adapted clocks and even 
watches going and synchronised. 

A norte from the United States’ Department of Commerce 
states that rapid progress is being made in the construction 
of the plant for the recovery of helium gas at Soncy. The 
natura! gas from which the helium is to be extracted wil! 
come from the wells of the Amarillo Company, which hav: 
an open flow of 27 million cubic feet a day. 


ACCORDING to a report from 8. C. Chen, head of the 
Bureau of Constructive Works, Kiangsu Province of China, 
the new constructions of the province during this year 
are building and repairing of the stone sea walls, dredging 
of rivers and canals, building of highways, extending of 
telegraph and telephone lines, and removing of the pro 
vincial capital from Nanking to Chinkiang 

Tae Westminster City Council proposes to expend 
£91,000 on the improvement of the Grosvenor Canal. The 
scheme includes widening the dock entrance under Chelsea 
Embankment ; the construction of a new dock and swing 
bridge ; reforming the canal basin and reclaiming parts of 
the site of the old canal. The proposed works are intended 
to increase the facilities for loading and unloading water 
borne material, used by the Council, to increase the 
efficiency of the depdt service, and to set free a large site 
for a housing scheme and health centre. 

A COMMITTEE appointed by the Radio Manufacturers’ 
Association of the United States recommends that all 
radiovision pictures at present being broadcast be stan 
dardised, so that one radiovision receiver with one scanning 
dise will be able to receive any of them. The committee 
adopts as standard the system used by C. F. Jenkins in 
Washington. The method recommended uses forty-eight 
lines with fifteen separate pictures (frames) every second. 
The pictures therefore will not show much detail, being 
decidedly inferior in this respect to the pictures which 
J. L. Baird can broadcast from his laboratory. It 
expected that all the television broadcast stations in the 
United States will adopt this standard, so that one receiver 
with one scanning disc will be able to receive any of them. 
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| Navy to commanding rank. 


| they are entitled under the fifty-fifty 


|ciably nearer to “ 


}ten ships of 7500 tons, 


| 1923-25. 
lable armament of twelve 6in. 


| within the ocean-going category. 


‘of British “ 


that our Navy is henceforth to be maintained at 


|a one-Power standard—that is to say, its strength 
|is to be neither greater nor less than that of the 
United States Navy. In view of these acknowledged 
facts we have no cause to reproach the United 
States if they now propose to make up a patent 
deficit in a very important category of naval 
tonnage. For the unfortunate controversy which 
has momentarily clouded Anglo-American relations 
neither party is free from blame. [Ill-considered 
speeches made in this country by public men who 
apparently were ignorant of the facts we have 
recited have given offence in the United States, 
while the propaganda of American * big-Navy ~ 
enthusiasts has had similar reactions here. This 
mutual misunderstanding became more pronounced 
after the failure of last year’s conference at Geneva 
The conference afforded a golden opportunity of 
settling the one and only serious political difference 
that exists between the two countries. But the 
importance of the occasion was not appreciated. 
Both parties laid too much emphasis on technical 
side issues, and eventually the conference broke 
down for want of that statesmanlike guidance 
which had characterised the proceedings at 
Washington six years before. That the failure to 
reach an agreement still rankles in American minds 
is made clear by President Coolidge’s outspoken 
address on Armistice Day. Still more significant 
was the naval programme announced in December, 
1927, six months after the Geneva conference. It 
called for the building of no less than seventy-one 


| vessels, and although ostensibly designed to give 


the United States a navy “second to none,” it 
would, in fact, have given her actual primacy 
afloat. Twenty-five cruisers of the largest type 


| were demanded, together with nine flotilla leaders, 


thirty-two submarines, and five aircraft carriers 
Added to the existing establishment—which in- 
cluded eighteen heavy cruisers built or building— 
these ships would have raised the United States 
But the scheme was 
too ambitious and its motive too obvious to com- 
mend itself to the American nation. In deference 
to public opinion it had to be cut down ruthlessly 
The twenty-five cruisers were reduced to fifteen, 
the five aircraft carriers to one, the destroyer 
leaders and submarines were scrapped en bloc 
The programme as it now stands is not, in our 
judgment, excessive in scope or aggressive in intent. 
Its completion will still leave the United States 
short of the quota of cruiser tonnage to which 
ratio, though 
it will give them superiority in the largest and most 
heavily armed type of cruiser. If the programme 
is enacted and duly carried out, twenty-three 
American cruisers of the 10,000-ton, 8in. gun type 
will be ready by 1934. By the same date the British 
Empire should have fourteen cruisers of 10,000 
tons and six of 8400 tons, all mounting 8in. guns. 
If the four older ‘* Hawkins” ships—9750 tons, 
armament—are included, our total 


with a 7-5in. 
of heavy cruisers will be twenty-four, but in 
modernity, aggregate tonnage, gun power, and 


speed the American heavy cruiser fleet will enjoy 
a distinct advantage. We draw this comparison 
for no other reason than to show that the new 
programme will bring the United States appre- 
parity “ than some of her naval 
propagandists are willing to admit. ‘To these 


| twenty-three very large cruisers must be added the 


‘Omaha class, which 
down after the war and finished in 
With a sea speed of 33 knots the formid- 
guns, and a wide 
they are ships that come well 
The only com- 


were laid 


radius of action, 


parable vessels in the British Navy are the 
‘Emerald’ and enterprise." Accepting the 
dictum of the Washington Navy Department 


that the future lies with big cruisers of powerful 
armament and great steaming endurance, we arrive 
at the following figures, based on the American 
programme in petio and the British programme 
in esse :—United States, thirty-three ships ; British 
Empire, twenty-six ships. There remains the mass 
light ©’ cruisers which have no counter- 
|part in the United States Navy. Of these we 
possess about thirty-three. W hile it would be 
absurd to write them off as valueless, it would be 
equally absurd to class them as equal in any respect 
to the heavy cruisers we have been considering 
As they will never be replaced, they represent a 
diminishing asset. Owing to age and the rigours 
of war service many are already ripe for the scrap 
heap, and the total disappearance of these small, 
obsolescent ships is only a matter of years 


It would be a complete mistake to assume that 
the Anglo-American naval problem hinges on the 
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question of cruiser tonnage. The real issue lies 
much deeper. The foreign trade of the United 
States has grown enormously in the past decade, 
and now represents a vital factor in the economic 
life of the Republic. During that period of the 
war in which America remained neutral her trade 
suffered severely, if inevitably, from the restrictions 
imposed by the Allied blockade. Hence arose the 
demand for ** freedom of the seas ’’—in-other words, 
the immunity of neutral shipping from interference 

which constituted one of President Wilson’s 
“ fourteen points.’’ Pending a new codification of 
international rules on this subject, America believes 
that her interests as a neutral in time of war will 
best be conserved by a fleet inferior to none in 
magnitude. This is unquestionably the principal 
motive governing her post-war naval policy. 
Meanwhile we in this country must resolutely face 
the new situation that has developed since the war. 
It is clear that we should not be in a position to 
maintain a supreme fleet in the teeth of American 
competition. But, in fact, we have accepted 
America’s claim to an equal share in the control of 
the seas, and having done so it would be unreason- 
able to grumble now that she shows signs of 
implementing that claim. Thanks to her immeasur- 
ably superior resources, it would be well within 
her power, not merely to build up to our level in 
cruisers, but to outbuild us in any and every type 
of fighting ship. For our part, however, we 
unhesitatingly accept the assurances from Wash- 
ington that the ultimate aim of American naval 
policy is equality and not supremacy. We are 
therefore unable to perceive any cause for uneasi- 
ness in the new building programme. 


Automatic Train Control. 


Ir is a great relief that the driver of the mail 
train concerned in the Charfield disaster of October 
13th has been acquitted of the charge of man- 
slaughter. Railway people—officers and men—of 
every degree will welcome the decision, as a con- 
trary one would have brought discredit upon their 
name. Moreover, such an event as finding a railway 
servant criminally responsible for a railway accident 
is most rare. During the last five and twenty years 
there have been only three such cases—driver 
Gourlay after the Elliot Junction accident of 
December, 1906; driver Caudle in the Ais Gill 
collision of September, 1913; and the two signal- 
men concerned in the Quintinshill disaster of May, 
1915. It, perhaps, ought to be recorded that the 
former two men had their sentences reduced, and 
that, further, Caudle was taken back by his old 
company. It must be admitted that in the Char- 
field case criminal proceedings appeared to be 
warranted. The fact that the goods train was 
shunting implied that, because of the interlocking, 
the home signal was at “ danger,”’ and that, as a 
consequence, the distant or warning signal was 
“on.” The driver, however, claimed that the 
latter signal was “off,” and whilst, presumably. 
it was not, there was nothing to prove that he was 
wrong. It could not, for instance, be said that the 
signal was found in good order after the accident ; 
in fact, the exact opposite was the case, owing, 
it is safe to say, to wreckage on the signal wire 
pulling the arm from its horizontal position. 
There was also a difference of opinion as to the 
existence of fog, and, if so, as to its density. As, 
however, the driver did not claim that, owing to fog 
he could not see the distant signal, that point is not 
of prime importance. 

The matter must now rest until the report of 
Colonel Sir John Pringle is issued. Meanwhile, all 
criminal proceedings being at an end, it would 
appear to be desirable to consider whether all that 
is possible is done to assist a driver in his responsible 
work. But before we deal with that point there are 
certain aspects of the distant signal question which 
must be mentioned. According to the evidence, 
as reported in the newspapers, the distant signal 
at Charfield was 1480 yards from its lever in the 
signal-box. That is nearly double the distance 
generally adopted until railway companies intro- 
duced outer home signals, and is a long length to be 
actuated by a single wire. It is questionable 
whether all such signals should not be operated 
electrically done in many instances—or 
worked by an outward and a return wire. Another 
practice which would prevent doubtful distant 
signals is what is known as “ proving the signal.” 
Where it is adopted the block telegraph wire is led 
through the electrical repeater on the signal arm, 
and “ line clear *’ cannot be sent unless the distant 
is fully ‘‘ on.’ These are solutions which not only 
exist, but are fairly widely adopted, and, having 

mentioned them, we may now consider what can 


as is 


be done to help the driver in his work. A great 
deal has, during the last thirty years, been done for 
signalmen—they have electrical repeaters for the 
signals, adjusters for the wires, illuminated dia- 
grams in many cases, track circuits for trains and 
vehicles standing out of their sight, and on many 
sections lock-and-block. Drivers have not had 
the same generous consideration given to them, 
except in the way—a most important respect, it 
is true—of selecting the best possible positions and 
heights of signals. On the other hand, the larger 
boiler and the short funnel tend to obscure the 
running view. Nothing, except on the Great 
Western, has been done to advise drivers of the 
condition of signals in foggy weather nor to warn 
them that they are approaching or passing an 
adverse distant signal which, for some reason or 
other, they may miss. Obviously, then, the Char- 
field accident has again brought into prominence 
the dual question of the automatic control of trains 
when “ danger ” signals are exhibited and of warn- 
ing drivers of the condition of distant signals. 
That is a question which is now being discussed 
by a Departmental Committee. In THe ENGINEER 
of January 27th last we discussed the purpose of 
that Committee, and all that need now be said is 
that its terms of reference are, mainly, to review 
the recommendations of a Committee which con- 
sidered this question between October, 1920, and 
April, 1922, such review being necessary because, 
first, the ramp system previously recommended 
has been abandoned in the United States, and, 
secondly, because of the necessity to secure uni- 
formity in clearances. The earlier Committee 
reported that automatic train control was prac- 
ticable and was necessary. Since then, however, 
the annual reports each year of Sir John Pringle 
have remarked that the number of accidents did not 
justify immediate action in the adoption of auto- 
matic train control. 

The present year has not, it must be pointed out, 
brought any increase in the number of accidents ; 
it is their seriousness that has increased. In view 
of that fact and of the financial condition of the 
companies, it does not seem that the compulsory 
adoption of train control would be justified at 
this time. But for reasons advanced above some 
assistance for drivers appears to be necessary. 
Towards that end, then, we venture to suggest that 
without going to the expense of equipping auto- 
matic train control—which means expensive elec- 
trical methods, possibly continuous track circuit, 
and refinements in maintenance on locomotives 
and track—a simple cab signal system be adopted 
that would repeat on the footplate the condition 
of all distant signals. That would not, we admit, 
meet those cases where trains starting from dead, 








Government. 
journals dealing with the matter and four German 
of varied utility. 
safeguarding duty of 25 per cent. on foreign enamelled 


or shunting, pass signals at * danger,’ but in all 
such instances the speed is low. It would, however, 
assist the driver when running at speed, and that 
is not only the greater but the more frequent need. 
Such a cab signal system might, we conceive, be 
so designed that the automatic train control equip- 
ment could, if necessary, be added later. It must 
be remembered that fog signalling costs £100,000 a 
year, and that sum would be saved by cab signals. 
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Enamels : 
Iron and Steel Ware. By LAURENCE R. MERNAGH, 
B.Se., F.1.C., A.C.G.F.C., F.C.S. London: Chas. 
Griffin and Co., Ltd. 1928. Price 18s. 

In his preface the author deprecates the attitude of 
the enamelling industry of Great Britain towards 
scientific control; not only has the enameller a 
mighty contempt for any but the “ practical ’’ man, 
but he has an equal contempt for any other *‘ prac- 
tical ’’ man than himself. It is pointed out that such 
an outlook cannot possibly lead to similar progress 
being made in this country to that in Germany, 
America and elsewhere. There, the old-fashioned 
trade secrecy is dying out and enamellers are pooling 
their knowledge to their mutual benefit. While 
accepting the advances made by science in the realms 
of colours and of steel, the English manufacturer of 
enamelled ware denies the value of science in the 
immediate problems of his work. 

The available literature on the subject is limited, 
it appears, to translations of three books by the late 
Dr. Griinwald, and three publications of the American 
There are four American technical 


The author is of opinion that the 


ware will prove to be the salvation of the English 


industry, which since the war has been gradually 
fading under the full blast of continental competition. 


Their Manufacture and Application to} 


enamelling depends in a great measure upon the 
suitable preparation of the surface to which it is to 
be applied, and for this reason the blanks are not 
only made of iron and steel of specified compositions, 
but also must be properly cleaned by heating to 
remove the grease, or by pickling in acid. Both 
sulphuric and hydrochloric acids are used and also 
** nitre-cake,’’ a crude form of bisulphate of soda 
obtained as a by-produet of nitric acid manufacture. 
The blanks are afterwards washed and given an anti 
rust treatment with alkali. The disposal of the sludge 
arising in this process is a problem of no mean magni 
tude, because every ton of hydrochloric acid used 
produces about 60 tons of sludge. 

Enamelling is a branch of the ceramic industry, 
the principal ingredient of enamels being silica in the 
form of quartz, flint, sand, felspar or sodium silico- 
fluoride. A chapter is devoted to the various raw 
materials used for making the frits ; their composi- 
tion, utility, comparative prices and some chemical 
information regarding purity and testing are given. 
Special emphasis is laid upon the testing of felspar, 
one of the most important components, because it is 
very variable in composition, and unless these varia 
tions are checked and corrected disastrous results 
may follow. For enamels to be used on vessels 
intended for cooking purposes lead compounds may 
not be used. 

Another chapter deals with clays and other materials 
that are added in the mills when the frits are being 
ground in order to keep the enamel substance in 
suspension, and a further section discusses tin oxide 
and its substitutes, which play so important a part 
in the production of enamels. 

Considerable space is given to the very interesting 
subject of the calculation of batch formulx, and a 
valuable table shows the percentages of enamel 
components after melting of all the more important 
ingredients. Details are given for getting at the 
composition of the finished enamels resulting from 
known mixing formule. The use of graphs for the 
purpose of eliminating much calculation is explained 
in language well suited to readers who have not had 
the advantages of an advanced scientific training. 
Indeed, it may be said of the book as a whole that it 
is written in terms that will be plain to the most 
“* practical” enamellers. The physical properties of 
enamels finds adequate explanation ; then coming to 
the actual preparation, the author alludes to the 
prevalence of great secrecy on the part of the various 
firms with regard to their formule, which are care 
fully preserved from competitors who, he says, are 
quite likely to be using an identical or a similar 
mixture.. Many recipes which attained value by 
virtue of the goodwill attached to them have changed 
hands for considerable sums of money. 

Care over details and scrupulous cleanliness appear 
to be two of the essentials in successful enamelling. 
Allusion is made to the fact that if a batch is com- 
posed of the same proportions of potash, silica and 
alumina as are contained in felspar, it will not yield 
the same result as when the mineral itself is used. 
This is due to the fact that the separate components 
have different melting points while the original rock 
melts as a whole. The melting takes place in a 
reverberatory furnace, the lining of which forms the 
subject for some discussion. Furnaces are con- 
structed to take a batch of 2 tons, but it is held that 
batches of 600 Ib. are more economical in the long 
run. A white batch should melt in about ninety 
minutes, a grey taking twenty minutes longer. 
Technical details for getting a good melt are presented 
in a very practical way and the disadvantage of 
night work is insisted upon, because of the lack of 
supervision. 

The molten enamel is usually run into cold water 
in order to produce a friable, granular frit, for though 
air cooling may give greater opacity, there is always 











the risk of devitrification, apart from the greater 
difficulty of grinding. The wet frit is dried in the 
furnace flues and weighed into bags for future use. 
In modern practice the open pan system of grinding 
has given place to tube mills with flint balls. A mill 


| 4ft. 6in. in diameter should run at 28 revolutions per 





As in many another industry, the success of 


minute to give best results. Further economy is 
found in the use of ball bearings for the mills. The 
fineness of the ground enamel is of prime importance ; 
the usual figures are, for ground coats, all through a 
40-mesh ; for finishing coats, all through a 60-mesh. 
The lining of the mill is a matter of some moment, 
and there is reference to American experiments with 
rubber linings for which strong claims of efficiency 
are made. 

The purity of the water supply has its bearing upon 
the problem, as the presence of carbonates is inimical 
to the final gloss. It is the practice to boil the clay, 
to be added as a suspensory agent, in the water to be 
used for grinding and thus deposit the carbonates 
of magnesium and calcium; these, it is said, are 
separated at the same time as the impurities of the 
clay, but the idea seems to savour more of fond hopes 
than actual realisation. Enamels made from pure 
water are in every way superior. 

The methods of application of the enamels to the 
blanks are: dipping, brushing, spraying, draining 
and dusting ; the first being that generally adopted 
in England. The author is a little inclined to treat 
the dermatitis produced in some workers when 
handling chromium enamels rather too lightly ; this 
is really a serious matter, concerning which im many 
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industries the Home Office has laid down stringent 
regulations. As regards firing the furnaces, it is 
stated that oil firing, though cleaner, costs 50 per 
cent. more than coal. Producer gas is largely used, 
but electric furnaces are awaiting the advent of 
cheaper current. When coal is used it should contain 
not more than 0-5 per cent. of sulphur and have a 
calorific value of 7500 B.Th.U. The type used in 
blast-furnaces is suitable. 

This a very clear and informative work 
should be of considerable value to the industry. 


that 


Is 


The Cleaning of Coal. 
Morr. London : 
42s. net. 

As is pointed out both by the authors in the body of 

this work and by Dr. R. V. Wheeler in the introduction 

which he has furnished for it, coal cleaning in this 
country is a relatively modern process, which has 
only attracted really serious attention within quite 
modern times. Corresponding with this position in 
the art of coal cleaning, the literature of the subject 
is similarly of quite modern growth. Up to the 


By W. R. CuapMan and R, A. 
Chapman and Hall, Ltd. Price 


beginning of the present year there was no English | 
book devoted solely to the subject of coal cleaning, | 


but within the current year no less than three books 
on the subject have been published in this country. 


work is distinctly the most complete. 
have dealt with their subject very exhaustively and 
very thoroughly and have fairly covered the whole 
field. They begin with a very full and complete 
description of raw coal and of the nature of its 


impurities ; like most other writers, they distinguish | 


between the inherent and the adventitious mineral 
matter in coal; they differ, however, from many 
other authorities in restricting the term inherent 


mineral matter to the inorganic constituents of the | 
coal-forming plants, and they thus distinguish between | 
matter, | 


inherent mineral matter and fixed mineral 
whereas many other authorities use the two latter 
words indifferently. 
these definitions is adopted, as long as there is no 


possibility of confusion, and it can fairly be said that | 


in the present case the authors have been careful to 
define exactly what they mean by each phrase, so 
that no fault can be found with their definitions on 
that score. On the other hand, they have not been 
careful to point out the difference between the per- 
centage and the composition of ash and of mineral 
matter ; in fact, they use the words ash and mineral 
matter as though these two were the same thing, 
whereas, in the vast majority of cases, the ash, the 
residue of the mineral matter after incineration, 
differs both in weight and in composition from the 
mineral matter originally present in the coal. For 


the most part, the work may be described as thoroughly | 
it is hardly the fault of the authors that, in | 


up to date ; 
a book completed in February of this year, the latest 
Birtley dry cleaning table to be described is the Y table, 
that information concerning a still later 

the V table, although available, 


seeing 


pattern, so-called 


was not actually published until some six months | 


later. All writers on technical subjects, especially 
subjects like the present one, which are attracting 
great deal of attention and to which many 
inventors are devoting their energies, are liable to 


a 


these difficulties, and it may fairly be said that every | 
| sensitised or fluorescent screens employed, air absorbs 


such technical book is bound to be to some extent out 


of date while passing through the press, even although | 


it may be printed with all reasonable dispatch. 
Perhaps the only portion of the present work which 
may be considered as really behind what might fairly 
be expected is the section devoted to the theory of coal 
washing. The authors, like practically all others who 
have preceded them, base all their theory upon the 
well-known Rittinger Law; this law, although only 
enunciated about the middle of last century, really 
depends upon Newton’s Law that resistance to motion 
varies as the square of the velocity. Based upon this, 
Rittinger has succeeded in deducing a comparatively 
simple formula for the ultimate falling velocity of a 
single sphere in a large body of fluid, and this law 
has been accepted and quoted by practically all 
writers on the subject. It has, however, recently been 
pointed out by Mr. R. G. Lunnon in his papers read 
before the Royal Society —‘‘ Proceedings’ of the 
Royal Society, A, Vol. 110 and Vol. 118—that this 
law does not really hold, and in the case of pieces of 
coal the actual observed ultimate velocity may differ 
from that calculated by Rittinger’s formula by as 
much as 20 per cent. It is, of course, known and 
recognised by everyone, including the authors, that 
at the very commencement of the fall the Rittinger 
Law does not hold, and even for some little time after 
the commencement of the fall the law followed is that 
first enunciated by Stokes. It is highly probable that, 
when dealing with relatively large particles of high 
specific gravity, Rittinger’s Law may be very nearly 
true, but, as already stated, it is not applicable to coal, 
more especially to the smaller sizes. These facts 
vitiate to a great extent the conclusions enunciated 
by the authors of the present work and show that 
their views on the theory of separation by washing 
need careful revision; unfortunately, experiments 
show that no simple formula will meet the case. The 
authors pay considerable attention to the theory of 
the jig and appear to realise that in no case is the 


ultimate falling velocity of the particle is never reached | 
in these appliances, and the authors quite correctly 
say that it is thus easy to explain the ability of the | 
jig washer to effect good separation on a range of 
sizes much greater than would deduced from 
Rittinger’s Law of ultimate falling velocity. Neverthe- 
less, no consideration of the theory of the jig can be 
considered as really complete unless some attention 
is paid to the important work on the theory of the jig 
done by the Swedish mining engineers G. G. Bring 
and H. Nathorst, which are to be found set out in 
the Jernkontorets Annaler for 1921 and 1924; our 
authors have entirely disregarded these important 


be 





| stituents present as though they were coal, and, 


It may at once be said that of these three the present | uncleaned 
The authors | authors, 


| thoroughly correct and reliable account of the present 
| state of this important branch of the coal mining 


It makes no difference which of 


|The Spectroscopy of the Extreme Ultra-violet. By 
THEODORE Lyman, Ph.D., Hollis Professor of 
Natural Philosophy, Emeritus, in Harvard Uni- 








Rittinger formula applicable to the jig, because the 


pieces of work. The authors devote an interesting but 
somewhat too short chapter to the economics of 
coal cleaning, in which the various sources of cost are 
fully set out. Perhaps they do not sufficiently empha- 
sise the fact that the main cost in every case is the 
loss of vendible coal; the purchaser who buys an 
uncleaned coal necessarily pays for the mineral con- 


therefore, of value to him, whereas they are in fact 
not only of no value, but actually constitute a source 
of loss to the consumer, and the purchaser must, 
therefore, be prepared to pay a higher price for coal 
that has been properly cleaned, and this source of loss 
done away with. There is no doubt that he can well 
afford to pay an enhanced price for cleaned as against 

coal, seeing that, in the words of the 
— doubtful whether there is a single 
industrial process dependent upon the combustion of | 
coal which cannot be carried out with a clean coal 
more efficiently and at a lower operating cost than | 
with a coal containing larger quantities of incom- 
bustible matter.” 

The work can 


18 


be recommended as giving a 


industry. 


Second edition. London: Longmans, 


Price 10s. 6d. net. 


versity. 

Green and Co. 
THE appearance of a second edition of a book on such 
a highly specialised subject as this, speaks volumes for 
the growing interest taken in what was once a field 
entered by only a select few, and which now promises 
to become the domain in which all natural sciences 
come together to find their common origin. This 
present work treats and bridges the gap between the 
more well-known ultra-violet rays and the soft 
X-rays. Like so many other branches of knowledge, 
this one has for its hero a man who might be called 
an amateur with a hobby. The man in question was 
a German, Victor Schumann, who was an engineer 
and manufacturer of machinery till he was more than 
forty before he started his scientific pursuits. His 
work belongs to that period of unequalled activity 
in critical scientific work——the ‘eighties and ‘nineties 
of last century——from which even the most modern 
investigators draw their inspiration. The author 
gives a deserved prominence to the way in which 
Schumann overcame the truly appalling experimental 
difficulties. For smaller wave lengths than A 2000 
Angstrém units, glass prisms and lenses are more or 
less useless, photographic plates must be specially 


the rays, hence the whole instrument must work in 
vacuo, &c. &c. How Schumann overcame these diffi- 
culties and photographed the lines in various spectra 
between 2 2000 and 2 1200 is shown by the author, 
who extended the work to 2500, whilst Millikan 
further extended the observations to % 140, where the 
soft X-rays begin. The various methods of illumina- 





tion, &c., and the results are discussed in the custo- 
mary objective way, and they cannot very well be 
entered into here to any extent. It might be men- 
tioned that the author has found that Balmer’s 
special case of the Rydberg binomial can be applied to 
some of the hydrogen lines in the Schumann region. 
By far the greatest interest centres round the various 
forms of vacuum spectrometers. Schumann used a 
prism instrument of ordinary type with fluorite 
prisms and lenses, and a moderate vacuum containing 
residual hydrogen, whereas the author employed a 
convex grating and high vacuum, which enabled him 
to compute wave lengths accurately. The fairly full 
description of this instrument with its safeguards 
against losing vacuum extremely interesting. 
Schumann’s method of sensitising the photographic 
plates for the extreme ultra-violet rays by heating 
and diluting a simple bromide emulsion, &c., is given 
in great detail. In this country a great deal of work 
had been carried out earlier by Swan on the identical 
lines for producing extra rapid plates, and it is rather 
interesting to note that Schumann’s process made his 
plates actually insensible to visual rays. 

Taken all round, this book is, in part, extremely 
readable to the scientific amateur and deserves a wide 
circle of readers. There are, usual, some new 
additions to the fearsome terminology of science, 
like ‘* photo-abiotic,’”’ which the reviewer assumes to 
be an extension of “ bactericidal ’’ to the trypanozoa 
and other protozoa or, in plain English, destructive 
to lower forms of animal and plant life. Some 
expressions used by the author are peculiar, like 
** decreasement ’’ for decrement, and the statement 
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as 





that “ the region added by Millikan is much superior 
in extent to that contributed by the other two 
authors.’”’ The giving of the formula for silica as 
SiO, instead of SiO, on page 14 is rather bad in a 
second edition. The formula on page 93 is Rydberg’s, 
which the author omits to mention. If the author had 
explained that v stands for 1/A or wave number, 
which is generally put as n, and avoided the use of that 
letter in the right member of the equation this would 
make the thing more orthodox. As N is universally 
called the Rydberg constant, perhaps a reference to 
that eminent worker might not have come amiss. 
Still, as Bohr is similarly forgotten there may be some 
reason for these omissions. There is also this to be 
remembered, the book is not mathematical; hence 
the extraordinary notation on pages 54-56, which has 
the appearance of some grotesque form of calculus, 
need not be entered into. As treating the pheno- 
menology of the subject the book is undoubtedly to 
be recommended. 


SHORT NOTICES. 


Mail and Passenger Steamships of the Nineteenth Century: 
The Macpherson Collection with Historical and Iconogra 
phical Notes. Edited and arranged by Captain H. Parker 
and Frank C. Bowen, with an introduction by A. G. H. 
Macpherson. London: Sampson Low, Marston and Co., 
Ltd. 1928. Price £3 3s. net.—This handsome volume, 
with its quantities of illustrations, some of them excellent 
reproduction of old prints in colours, is very properly 
dedicated to Sir James Caird, to whom the country owes 
the preservation of the Macpherson drawings. It is, in 
fact, an illustrated catalogue of that famous collection 
illuminated by notes which, with much industry, Mr. Frank 
Bowen has managed to cull from old records. An intro- 
duction by Mr. Macpherson touches upon the romance 
of the sea as it is found in “ antiquated tin-cans,” and 
upon the attraction of collecting old prints of steamships. 
“ Apart from its human and historic interest,” he writes, 
“the subject has much to attract the collector. The 
range of material includes all waters and every variety 
of steam craft. The primitive stern wheeler; the early 
river and coastal steamboat ; the pioneer ocean paddler ; 
the Yankee scorcher of the Mississippi and Long Island 
Sound ; the unsuccessful auxiliary with her big spread 
of canvas ; the Atlantic record breaker—each makes its 
particular appeal.” And, we may add, examples of all 
are to be found in the plates of the volume. There are 
sixteen reproductions in colour, not very big but admirable 
in execution, and there are pages upon pages of black-and- 
white prints. The notes by Mr. Bowen are partly romantic 

what ship is without some romance ?—and partly 
categorical. As a source of reference for the historian of 
ships, the book must ever retain a value not less than its 
value to the artist and collector. 


Engineering Education Essay for English. Selected 
and edited by Ray Palmer Baker, Ph.D., Professor of 
English and Head of the Department of Arts, Science, 
and Business Administration, Rensslaer Polytechnic 
Institute. Second edition. Revised and reset. New 
York: John Willey and Sons. London: Chapman and 
Hall, Ltd. 1928. Price 10s.—-The object of this book 
is not very clear to the English reader. It is a collection 
of essays on a variety of subjects by British and American 
authors, all drawn from already published sources, and 
some of them, like extracts from Spencer's ** Education,’ 
of respectable age. If the intention of the collection is 
to encourage wide thinking amongst engineering students, 
there is much to be said for it ; but if it is set up as a stan 
dard of English then some of the essays could have been 
replaced by far better examples, some of the writers lacking 
that purity of style which should be set before students, 
and many of them neglecting that dictum of Stevenson's 
which should be held constantly in mind by all essay 
writers, “‘ What you cannot vivify omit.’ The general 
reader who has no ulterior object like that of the student 
may read the essays with profit, and will welcome their 
appearance in a neat form well produced. 


Wireless, the Modern Magic Carpet. By Ralph Stranger 
London: Partridge. 1928. Price 3s. 6d.—-Amongst 
books on wireless for non-technical people this is, in its 
way, the best we have come across. Mr. Stranger writes 
in an easy lucid style, and without ever becoming deeply 
technical he tells his readers in a simple way the objects 
of the components of wireless apparatus and explains 
broadly how they are effected. A characteristic of the 
volume is numerous plates illustrating proprietary com 
ponents. No doubt these are advertisements, but they 
serve the very useful purpose of showing the beginner 
what things look like. There is a lot more about wireless 
than merely about receiving apparatus, and we do not 
hesitate to recommend the volume as an admirable present 
for any boy who takes a greater interest in radio reception 
than merely tuning in a purchased set 
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More Machines. By Percy M. Baker London : Wells 
Gardner, Darton and Co., Ltd., 3, Paternoster-buildings, 
EC. 4, Price 7s. 6d. net. 

A.S.7.M. Tentative Standards, 1928 Philadelphia : 


The American Society for Testing Materials, 1315, Spruce 
street, Pa., U.S.A. Price 7 dollars net 

By the late C. Lagg and F:; John 
Crosby Lockwood and Son, 7, 
Price 8s. 6d 


Water Engineering. 
stone Taylor. London : 


Stationers’ Hall-court, E.C. 4. net. 


Garcke’s Manual of Electrical Undertakings and Directory 





of Officials, 1927-1928. Volume XXXI. London: The 
Electrical Press, Ltd., 13/16, Fisher-street, W.C.1. Price 
35s. net. 

Wave Mechanics and the New Quantum Theory. By 


A. Haas, Ph.D. Translated from the German by L. W. 
Codd, M.A. London : Constable and Co., Ltd., 10, Orange- 
treet, W.C. 2. Price 7s, 6d. net. 
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Switchgear at the No. 2 Barton 
Power Station. 


THE switchgear in the No. 2 Barton power station 
described in our last issue was supplied by the British 
Thomson-Houston Company, Ltd., which also made the 
switchgear for the original No. 1 station. It comprises 
equipments for the main 31,250 kVA turbo-alternator, 
1500 kVA house service transformer, three 300-ampére 
feeders, and one blank feeder. 
500 ampére main and tie bus reactors, 1000-ampére man 
and auxiliary bus connectors, and 500-ampére tie bus con- 
nectors to No. 1 Barton station. The total number of 
feeders in this section will be eight, and a further section 
of equal capacity is contemplated. 

The main turbo-alternators generate at 6600 volts, and 
each machine is connected through isolating links to two 
banks of transformers in parallel, which step-up the 
pressure to 33,000 volts. The main switching takes place 
on the 33,000-volt side, while the metering transformers, 
&c., are fitted on the 6600-volt side. Duplicate bus-bars 
are provided and the main bus-bars are sectionalised 


In addition, there are ' 


gear in the No. 2 station is that no 33,000-volt potential | windings, the latter being operated from a current trans. 


transformer is connected to the bus-bars or to a generator 
without an oil circuit breaker for its control. In the case 
of the generators the potential transformers require, 
naturally, to be connected to the generator side of the main 
oil circuit breaker, for the purpose of synchronising, but a 
special non-automatic oil circuit breaker is provided to 
enable the potential transformer to be disconnected from 
the main circuit, except when required for short periods 
for synchronising. In addition to the non-automatic 
oil circuit breaker, this transformer is protected by means 
of current limiting resistances and fuses. The feeder 
potential transformers are connected on the feeder side 
of the main oil circuit breaker. 

As all metering on the generator circuits is done on the 
6600-volt side, a potential transformer on the generator 
cireuit is only connected during the synchronising period. 
Each potential transformer is protected with current- 
limiting resistances and fuses mounted in the transformer 
tank, which is carried on wheels. The transformers are 
connected to the main circuit through plug contacts, and 
they are disconnected by withdrawing the transformer 
from the cell. Each transformer is provided with a switch 
with which the magnetising current can be broken, and 
this switch is interlocked with the transformer tank in the 































































































































































































between groups, while the auxiliary bus-bars, with the | cell, so that the transformer cannot be disconnected 
c —F 
——=, 
a = 
—— . 
} 1 
| 
t = SS — J ‘ 
t L i i 
| 40-4'» 
i Tie Bus Bars’ i 
q } 
| —__ Tie Bus /solating 
itch 
i 
} > 
n~ 
& 
0.H.28 Type 
Ou! Crrewit Potential 
Breaher Transformer 
} 
— | SS u 
% ae || an \ 
4. /solating ~ ) Test oom 
|| Switeh y Bar Transfr t 
} . } b 
i REX } \ - 
. Bus } Bus | 
Isolating Isolating h = 
~ Switches J Switches t < 
| _—y y } ‘ 
} | | 1 t 
fafa fa) He |} 
4 q lf j } 
t 
| Main is 1 Auuihiary =— 
Bus Bar *s iil ; | Bus Bars 
| ih | ea Cable _ - i 
. isolating A 
a LR! 4 Switch — 
~ Intercoan’ | aad | « 
I] Cables | . 7 
| | | 
~ ’ 
T/ Z Z oF ZZ. STISILSg Uff Z SIINL gy (STSISSTS 
af 
6,600. Gear e- \ 
“Tne Excimece” Swan Sc ~ 





FiG. 1- SECTION THROUGH MAIN SWITCHGEAR 


the air-break switches, are continuous 
throughout No. 2 station. An oil circuit breaker equip- 
ment connects the two stations. Each section is coupled 
through cast-in-concrete reactors to tie bus-bars, so as to 
limit the effect of short circuits with regard to the actual 
short-circuit capacity involved, and also voltage main- 
tenance on the sections unaffected by the short circuit. 
The switchgear is of cellular construction, and is built 
on two floors, the lower accommodating the main and 
auxiliary bus-bars, bus-bar selector switches, current 
transformers, feeder isolating switches and cable sealing 
ends, while the upper floor accommodates the oil circuit 
breakers, reactors, tie bus-bars and potential transformers. 
‘This arrangement is generally similar to that at the No. 1 
station, but by the provision of bus-bar selector switches 
instead of bus-bar isolators and selectors, a very con- 
siderable saving in space is obtained. On reference to the 
cross section—Fig. 1—it will be seen that the 6600-volt 
switchgear for the turbo-alternators is situated in a gang- 
way on the 33,000-volt bus-bar floor. The oil circuit 
breakers are of the well-known B.T.H. OH 28 type, 
which has given satisfactory service in some of the largest 
power stations in the world. An interesting feature of the 
operating mechanism for the bus-bar selector and feeder 
isolating switches in the 33,000-volt equipments is the 
provision of vermin-proof shutters where the operating 
rod passes through a cell door. The switches are mecha-. 
nically operated in gangs of three from outside the cells. 
Indicating lamps show when the circuit is correct for 
opening or closing the isolating switches, a white lamp 
showing whether the oil circuit breaker is open or closed 
and a green lamp showing when the bus-bars of the 
section to which the equipment is connected are alive. 
For this purpose the green lamp is connected through 
auxiliary switches on the various tie reactor and bus inter- 
connector equipments. On circuits of 600-ampére capacity 


exception of 


and upwards the current transformers are of the bar , 


primary pattern, and of the wound primary oil-immersed 
pattern on circuits of lower capacity. The 6600-volt 
metering current transformers for the generator equip- 
ments are also of the bar primary pattern, and every 
6600-volt and 33,000-volt bar primary transformer is 
provided with a metallic lining in the insulating tube, 
which is connected to the primary in order to suppress 
corona, All the potential transformers are of the single- 
phase oil-immersed pattern, and a feature of the switch- 





from the main cireuit unless the magnetising switch has 
first been opened. 

Reactors—see Fig. 2—are employed, first to connect the 
main bus-bar sections and limit the interchange of energy 
under short-circuit conditions, and, secondly, in series 
with the service transformers to limit the maximum short- 
cireuit current which can flow in the event of a fault on 
the transformer windings. The latter arrangement is an 
important feature, since a fault on a house service trans- 
former becomes practically a short circuit on the bus-bars, 
and the inter-position of the reactors not only limits the 
energy which can flow into the transformer windings, 
thus limiting the damage to the transformer itself, but it 
also helps to maintain the voltage on the bus-bars. 

Characteristic features of the reactors are the absence 
of any organic material in the construction, and the 
liberal spacing of the conductors, each reactor consisting 
of an air core solenoid constructed of bare copper coils, 
wound progressively in layers and embedded in specially 
treated concrete piers carried on a concrete base. The 
spacing of the turns is proportioned to the voltage of the 
circuit, but the first and last few turns are given increased 
spacings to allow for voltage rises which build up on these 
turns under short-circuit conditions. By the use of coil 
supports, consisting of wedge-shaped concrete piers 
moulded round the turns, and then steam cured, intimate 
contact with the conductors is ensured and maximum 
support given to the turns. The method of manufacture 
is such that the concrete has very high mechanical strength 
to resist the stresses to which it is subjected by the coils 
when carrying a short circuit. The insulation is entirely 
non-fibrous and inorganic, so that no charring or deteriora- 
tion can take place from heating in the coils, and the con- 
crete is so treated that absorption of moisture is negligible. 
The concrete base is carried on substantial post type 
porcelain insulators, which provide adequate insulation 
from the ground. 

To resist movement on short circuits the bus section 
reactors are braced by insulator struts, disposed so that 
the forces of attraction to which the reactors are subject 
are restrained by the bracings. 

The generator protection is provided by circulating 
current across a combined generator and transformer, 
with the addition of core balance leakage protection on 


former mounted in the neutral earthing equipment for the 
generator. 

Core balance protection on the 33,000-volt side of the 
transformers is obtained by means of core balance trans 
formers mounted, on each of the four cables connected 
to the 33,000-volt transformer windings, these transformers 
actuating a two-pole relay on the control panels. In 
addition, each generator equipment is provided with an 
instantaneous overload relay, the windings of which are 
normally short circuited, but they are open circuited 
during synchronising. The house service transforme: 
equipments are provided with plain overload and earth 
leakage protection on the 33,000-volt side The feeder 
protective gear is of the Merz-Beard pattern, while the 
protection for the main and auxiliary bus interconnec. 
tions between the two stations is of the Ferranti-Hawkins 
type. : 

The control panels are of black enamelled and polished 
slate, mounted on a pipe framework, and forming an exten 
sion to the control board for Barton No. | station, which, 
as originally completed, was in the form of a shallow | 
with straight sides and base. The addition of the contro! 





panels for the No. 2 station involved straightening out 
one of the legs of the U, the new panels forming a con 
tinuation, in a straight line, of the base. When No. 2 
station is ultimately completed, the formation will stil! 
be in the shape of a U, with a very long base. Each of the 
control panels has mounted above it an indicator panel, 
on which is represented in single-line diagram the con 
nections of the system, the operation of the oil circuit 
breakers and isolating switches being indicated by means 
of electrically operated relays actuated by means of 
auxiliary switches on the various pieces of apparatus 
With the exception of the bus-bar and synchronising volt 
meters, which are of the moving iron type, all alternating 
current instruments are of the long-scale induction pattern. 
The control switches for the oil circuit breakers are 


| of the controller pattern, and the signal lamp fittings 





the 33,000-volt transformer winding, and separate leakage 
protection for the generator and 6600-volt transformer 
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Fic. 2—REACTOR CELL 


| indicating the position of the breakers are incorporated 


in the design of the front plate of the switches, the whole 
arrangement presenting a neat appearance. 

An interesting feature embodied in connection with the 
operation of the oil circuit breakers is the provision of a 
switch termed a “ series safety switch,’ which is normally 
open, and is in series with the closing circuit ‘of the oil 
circuit breaker ; thus, in order to close the breaker it is 
necessary first to close the “ series safety switch,’ and 
then operate the breaker by means of the control switch, 
the “series safety switch’ then being returned to the 
normal “ open” position. This rule is strictly adhered to 
by the operating engineers. 

The No. 2 station is provided with summation metering 
equipment, which will ultimately indicate the total power 
generated by the two 31,250-kVA turbo-generators when 
the installation is complete. No provision is made at 
present for summating the output of the smaller machine. 
The equipment consists of one recording wattmeter mounted 
in the control room, an indicating wattmeter for the 
boiler house, and an indicating wattmeter for the resident 
engineer's office. 








Royat InstrtvtTion.—A general meeting of the members of 
the Royal Institutioa was held on Monday afternoon, December 
3rd, Sir Arthur Keith, Treasurer and Vice-president, in the 
chair. Miss Edith Aird, Sir John Aspinall, Sir John Beale, 
Mr. R. T. Beatty, Miss K. Hartree, Viscount Hambleden, Mr. 
E. Hatschek, Mr. B. Hennell, Mr. C. W. G. Hindley, Mr. J. 8. 
Oliver, Mr. R. Pigott, Miss L. Power, Mrs. E. A. Ronald, and 
Mr. C. Swithinbank were elected members. 

A 600 B.H.P. Heavy-om Enore.—-In Tae Enorneer for 
November 12th, 1926, we gave an illustrated description of a 
new design of Belliss 600 B.H.P., 400-kW oil engine driven gene- 
rator set, which was built by Belliss and Morcom, Ltd., for the 
Shrewsbury Corporation electricity works. The engine was put 
into operation at the beginning of 1927, and a duplicate set has 
been recently supplied and put to work. The first engine has 
now been running for a total period of over twenty-two months, 
and the first examination of the cylinders and pistons only took 
place after 8000 hours of service. The whole of the steam ard 
oil engine driven plant at the Shrewsbury power station wax 
built by Belliss and Morcom, Ltd., and the generators were con - 
structed by Thos. Parker, Ltd., or the Rees Roturbo Manu- 
facturing Company, Ltd. Some Belliss oil engines of the open 
type are also included in the station equipment. The average 
fuel consumption for the whole of the oil engine driven plant for 
the year ending September 30th, 1928, was 0-696 Ib. of oil per 
unit, and the lubricating oil used over the same period averaged 
0-007 Ib. per unit, The fuel consumption of the main engine 
worked out at an average of 0-671 Ib. per unit. 
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The Case-Hardening of Steels by | 


Nitrogen. 


We have to thank John Brown and Co., Ltd., for the 
following very complete account of a method of treating 
steel which would appear to have a promising future. 

Very considerable interest is being taken in engineering 


cireles in the process of case-hardening of special steels | 


by the action of Nitrogen, and the following particulars, 
giving a brief description of this process 
I re CESS 
of service. 

This 
Fried. 
countries. 
this country by Nitralloy, Ltd., Norris Deakin Buildings, 
Sheffield, who have granted licences for the manufacture 
of the 
and Co., Ltd., 
and Sons, Ltd., 


process is the invention of Dr. Fry, of Messrs. 


Krupp, Essen, who have taken out patents in all 


Atlas Works, Sheffield, and Thos. Firth 


Norfolk Works, Sheffield. 
Tue Errect or NirroGen on STEELS 

For many years nitrogen was considered to have a 
merely harmful effect upon steel, lowering, in particular, 
the elongation and resistance to shock. Braune, in 1905, 
demonstrated this harmful* effect, and showed further 
that iron when heated to a temperature of 800 deg. Cent 

1472 deg. Fah.) in current of ammonia gas readily 
absorbs nitrogen. 

Dr. Fry, from 
investigation mito 
existence of several different 
Fe,N with 11-1 per cent. N; Fe,N with 5-9 per cent. 
and, finally, a solid solution with a low nitrogen content. 
He also defined the conditions under which each may be 
formed, and discovered that steels which have absorbed 
nitrogen undergo a peritectoidic change at 580 deg. Cent. 
(1076 deg. Fah.). If the nitration takes place below that 
temperature, the nitrogen is absorbed mostly solid 
solution and not as a nitride, 

The results of Fry's investigation did not at first appear 
to have any commercial value, as the nitriding of ordinary 
carbon steels only gives a slight increase in the hardness, 
and, at the same time, makes them brittle, owing to the 
nitrogen penetrating right through the core of the material 
It was later found that by the use of certain special steels, 
not only was this deep penetration of the nitrogen pre 
vented, but also the thin case of solid solution of nitrogen 
formed was of great hardness, and its hardness gradually 
diminished so that the was solidly merged 
into the core, giving full assurance against peeling. Further 
investigations finally brought forth the « hardening 
process, of which details are given This 
process has already found very wide application in Europe 


1918 
the 


a thorough 
the 


onwards, carried out 
question, and established 


Fe-N combinations, 


as a 


inwards, case 
ase 


pOLL below. 


and the United States of America, and its field of usefulness 
is rapidly extending 
Nrrration Process: Descrirrion 


Vhe Nitration 
machined parts made of 
Steels, to the 
ata temperature 


process consists in subjecting finish” 
spec ial steels, known as Nitralloy 
gas in an electric furnace 
(932 deg. Fah.) for the 


the depth of case 


action of arnmonia 
of 500 deg. Cent 
time necessary to produce 

The full period of ninety hours’ nitration 
a depth of case of -O3lin. The following curve 
shows the time required for various depths of case. 


length of 
required 
produce 
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Fic. 1-TIME AND DEPTH OF NITRATION 


rhe parts to be nitrated are placed in a gas-tight box 
ot special heat-resisting steel, provided with inlet and 
outlet tubes for the circulation of the ammonia gas. 
parts are loosely placed in the box without any packing 
material, the individual layers being separated by nickel 
wire netting to allow free circulation of the gas. The 
box is then put into the electric furnace, the door sealed 
up, and the furnace is brought up to the temperature of 
500 deg. Cent. (932 deg. Fah.) required. The ammonia 
is supplied direct from cylinders, and discharges through 
a water bottle giving about $in. back pressure. The only 
requirements during nitration are to see that the flow of 
ammonia is maintained, and that the temperature of the 
furnace is held steady within + 5 deg. of 500 deg. Cent. 
(932 deg. Fah.). Several furnaces can be supervised by 
one mnan. 


When the period of } 


* See Braune, Stahl und Eisen, 1906, No. 22; Stromeyer, 
Stahl und Eisen, 1910, No. 42; N. P. Tchijevsky, Rev. Soc. Vet. 
Rus., 191 3. 


—the Nitration | 
will be of interest to engineers in every branch | 


The patent rights for the process are held in | 


The | 





Nitration is completed, the furnace 


| 
| 
| 
| 
| 
| 
| 


special Nitralloy Steels required to John Brown | 


€.9-5 | 
N, | 


is allowed to cool down quickly to 370 deg. Cent. (700 deg. 
Fah.), the box is taken out, 
soon as they are cool enough to handle. No further 
treatment of any kind is required, and the parts can be 
used immediately, unless it is simply desired to get rid of 
the extremely thin grey film on the surface. This can 
readily be rémoved by buffing or lapping. Those portions 
which must be kept soft, such as threads, keyways, &c., 
can be fully protected by tinning or otherwise, against 
the action of the ammonia gas. 


Surrvace HARDNESS Propucep By NITRATION. 


(a) Hardness: Wear Tests.The case obtained by 
nitration is much harder than anything previously known 
in the case-hardening of steels. It will cut glass and even 
quartz ; it cannot be touched with special testing files. 
Brinell figures converted from readings of a Herbert 
Pendulum Hardness Tester are 900 to 1100, with Shore 
Sclerescope readings of 102 to 113. The following table 


gives the average Nitrated Nitralloy Steel hardness, as 
compared with other standard hardness figures : 
Brinell 
Nitralloy 900-1100 
Cr Van (-50 C, 1-00 Cr, «20 Van), C.H 742 
H.8. steel tool bit, harder ed 675 
1-25 per cent. carbon tool steel 627 
Tool ~w (12 per cent r, 1 per cent, Van, 2 per 
cent. . . 627 
Chrome ees steel (( 85, Cr 2-75) 627 
80 per cent carbon tool steel 555 
4 per cent. nickel chrome steel (C 60, Cr 1-0 per 
cent.) . 555 
Herd white iron 450 
Hard cast iron 210 
The resistance to wear is very great, amounting, as 


shown in the following table, 
cemented and quenched steels. These tests were taken on 
an Amsler machine, and show no wear with Nitration Steel 
under a load of 80 kilos., whereas with the other steels 
shown the loss of weight exceeds 2 centigrammes. With 


a load of 200 kilos. the loss of weight of Nitrated Steel 
was less than one-tenth of the loss of the other steels 
under a load of only 80 kilos 
Wear Tests Loss of Weight in ¢ entrgrammes 
Case-hardened and quenched steels 
Load Nitrated 
in Nickel steel 
kilos Chrome molybdenuin| Cr Van Cr Ni- Mol 
C.H C.H C.H C.H 
20 0-48 19 16 16 Nil 
So 1-35 io 14 38 Nil 
") 2-24 1-15 1-15 1-11 Nil 
5 2-35 1-40 1-60 1-71 Nil 
on 2-45 1-08 2-06 2-35 Nil 
7 2-62 2-58 2 2-4 Nil 
RO 2-08 2-47 2-08 2-79 Nil 
200 26 
Recent tests on nitrated cvlinder liners for motor car 
and aeroplane engines have given remarkable results. 


After running for 30.000 miles under identical conditions, 


nitrated liners show no measurable wear, whereas cast iron 
cylinder liners have worn -4 mm. oval. In addition to 
longer life for the nitrated cylinders, there is also the 


advantage that there is no wear on the pistons and rings. 
Piston speeds have been raised by as much as 400 r.p.m. 

















with no detrimental effect The consumption of oil 
decreases when nitrated crank shafts and nitrated liners 
are used. 
(b) Safety Perfect Union with Core Microstructure. 
The following diagram— Fig. 2—shows that the maximum 
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Fic. 2 
Nitralloy Grade 3 Steel, cil-treated and re-heated to give 100 
kilos. (64 tons) tensile. Nitrated for 90 hours. 
hardness of the nitrated case is immediately under the 


surface, tapering off gradually towards the core. The case 
is, therefore, in perfect union with the core, so that all 
risk of peeling or spalling is definitely eliminated. This 
constitutes an improvement on the case produced by pre- 
vious methods of cementation where the line of demarca- 
tion between the outer case and the inner core is clearly 
marked. 

The depth of penetration of nitration is best measured 


by taper grinding a round bar after nitration, so that one | 


end is left untouched and the other end is well below the 
maximum depth of nitration possible. The results 
obtained by this method are as shown on Fig. 3, giving 
the microstructure of the nitrated case after ninety hours’ 
nitration. 


NITRALLOY SpeciaL STEELS—sEE Fic. 

The 
only be 
special 


outstanding results of the Nitration Process can 


steels, called Nitralloy steels. These steels contain 


obtained by the application of the process to certain | 


and the parts removed as | 








a certain percentage of aluminium, both on account of the 
action of aluminium in the formation of the extremely 
hard surface on the steels when submitted to the action 
of the nitrogen during nitration, and also because of the 
excellent physical properties produced in the core. 

The variations in the carbon contents of the Nitralloy 
steels are governed solely by the mechanical properties 
required from the steel forming the core, as the percentage 
of carbon within normal limits does not affect the hardness 
of the case produced by nitration. Too high a percentage 
of carbon may, however, be prejudicial to the obtaining 
of the very best results. The hardness figures are the same 
for all grades of Nitralloy steels. Six grades of Nitralloy 
Steels are at present available, with carbon contents 
ranging from -20 to +65 per cent., and particulars are 
given below of the test results obtained with the three 
grades most generally used. 

Grade 3 steel, after oil hardening and tempering, cannot 


| be softened much below 80-90 kilos. (51-57 tons per square 


inch), and is, therefore, reserved for parts which do not 


| involve difficult machining and where maximum strength 


| is required in the core. 


to at least ten times that of | 


For example, in the manufacture 
of tappets, high tensile strength is required under the case, 
and Grade 3 steel, heat treated at 550 deg. Cent. (1022 dex 
Fah.). is particularly suitable. 

Grade 5 steel allows of a softer steel after heat treat 
ment—70-75 kilos. (44-47 tons)—and is recommended for 
parts involving difficult machining, ¢.g., cam shafts, espe 
cially where long and hollow, gudgeon pins, crank shafts, 
gears, &c. 

Grade 7 steel is exclusively used for wearing parts wher 
the surface pressures are not high. 

3 


NITRALLOY STEEL, GRADE 








After treatment, the characteristics are as follows : 
Quenched in Oil from 825 deg. to 850 deg. Cent. (1517 deg 
1562 deg. Fah.) 
Max. stress Yield longa 
Fempered at in tons in tons tion, Timpact 
per sq. in. per sq, in per cent. | foot-lb 
550° C. (1022° F.) 76 69 12 2 
©, (1157° F.) 4 57 21 ‘2 
C.(1337° F 56 51 25 4 
The last treatment is the one mostly used for gears 
It will be seen that the minimum strength obtained by 


tempering this grade of steel is 54 to 57 tons per square 


inch. In this condition it is fairly easy to machine. 
NiIrRALLoy Steen, Grave 5 
This grade is somewhat softer than Grade 3 It 
suitable for the same uses, and is recommended where the 
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FiG. 3- DEPTH OF NITRATION 


greatest strength is not required under the case-hardeniny 
surface, and where easier machining is desired. 
After treatment the characteristics are as follows : 


Quenched in Oil (or Water) at 875 deg. to 900 deg. Cent. (16097 deq 





to 1652 deg. Fah.). 
Max. st ress! Yield Elonga 
‘Tempered at in tons in tons tion, [inpact, 
per sq. in, | per x dhe in, per cent. | foot-Ib 
550°C. (1022°F.) |. 70 | 64 15 34 
625° C. (1157° F.) 57 | 51 22 50 
725° C. (1337° F.) | 48 44 30 62 


| | 


The minimum strength oftained by tempering is 48 tons 


| per square inch, in which condition machining is very easy 


NITRALLOY STEEL, GRADE 7. 


3 and 5, but the nitrated 
It is always used where 


This steel is softer than Grades 


case has still the same hardness. 
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maximum impact, elongation and extremely easy machining 
are desired. 
The characteristics are as follows : 


Yield 
mm tons 
per sq. in, 


EFlonga- 
tion, 
per cent. 


Max. stress 
in tons 
per sq. in. 


Liupact 
foot-Ib. 


Annealed at 


800° C. (1472° F.) 32 37 76 


29 


Water at 900 deg. to 925 deg. Cent. (1652 deg. to 


1697 deg. Fah.). 


Quenched in 


Tempered at 





550° C. (1022° F.) 44 27 76 

Cc. (1157° F.) 38 33 86 

C. (1337° F.) 35 37 10! 
WorRKING OF NITRALLOY STEELS. 


The physical characteristics of the Nitralloy steels are 
similar to those of the highest quality nickel-chrome steels, 
and it is possible to obtain the tests required in the core 
of parts by suitable heat treatment, these tests not being 
affected by the subsequent nitration of 500 deg. Cent. 
(932 deg. Fah.). 

The working of them is in every way similar to that of 
nickel chrome steels, and they have excellent forging pro 
perties, and machine satisfactorily in both the annealed 
and the heat-treated conditions. They must be heat 
treated to impart the desired physical properties to the 
core, and then machined as usual. Before nitration, the 
strains set up by forging, rolling or machining must be 
relieved, by annealing at 540 deg. Cent. (1000 deg. Fah.) 
for about five hours, advisably between rough and finish 
machining. If all strains are removed, the parts after 
nitration will be free from distortion or irregular growth. 

All seale resulting from forging or heat-treatment must 
be completely removed from the surfaces which are to be 
nitrated. 

The low average carbon content of the various Nitralloy 
steels, together with the small amounts of alloys present, 
produce easy machining in rolled bars, forgings, stampings, 
or castings. These steels show the same degree of smooth- 
ness and free-cutting properties, both in the heat-treated 


Grade 3. 
Oil Hardened at 825 850° C. 


Nitralloy Steel 


Nitralloy Stee/ 
Oil Hardened at 875/900° C. 
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of shafts heating up owing to faulty lubrication, there 
would be no risk of trouble with Nitrated Steel, whereas 
with ordinary case-hardened steel “ seizing ’’ would take 


place. In the case of gudgeon pins, &c., this retention of 
hardness is of considerable advantage. 

({) Polished Nitrated Steel does not heat up when 
running with aluminium alloys, such as duralumin. Anti- 


friction devices or brakes can, therefore, be eliminated. 

(g) Corrosion._-The Nitrated case has considerable 
resistance to the corrosive action of fresh or salt water, 
steam and moist atmosphere. 

The Nitration Process is cheaper than cementation and 
quenching, owing to : 

(i.) Low current consumption, due to low temperature 
of 500 deg. Cent. at which carried out. 

(ii.) Quenching is entirely eliminated. 

(iii.) No case-hardening compounds are required. The 
parts after Nitration have a matt surface, but are ready for 
immediate use. 

(iv.) The amount of ammonia gas used is very small. 

(v.) Only occasional supervision of the furnaces 
required, and labour costs are low. 


Is 








The Industrial Situation. 


THE argument that evidence is found in the present 
industrial situation of a definite transfer of activity from 
the north to the south was closely analysed by Mr. J. H. 
Jones, Professor of Economics at Leeds University, 
addressing members of the Darlington Historical Society 
on Thursday, November 29th. 

Having outlined the difticulties of forming judgment on 
the particular trend that industry is making at the moment, 
Professor Jones said that statistics recently published by the 
Ministry of Labour conveyed the impression that there 
had been a marked movement of industry from the north 
to the south, and this view was reinforced by odds and 
ends of information. If the north was in a process of decay 
and the south was the coming industrial area of the country, 
it was, of course, a very serious matter for the people 
residing in the north, but he hoped to show that the fear 
was not too well founded. 

The Industrial Transference Board aftirmed that funda- 


Grade 5. Nitratloy Stee Grade 7. 


Water Hardened at 900 925° C. 
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and the annealed condition, as the highest grades of alloy 
steels of corresponding strength 

\ very high degree of mirror finish can be obtained on 
them without difficulty. 


ADVANTAGES OF THE NITRATION PROCESS. 

No Distortion of Parts during Nitration.—-The low 
temperature of 500 deg. Cent. (932 deg. Fah.) at which 
nitration carried out, removes all risk distortion 
during nitration, provided always that all stresses set up 


in the steels by working or machining have been pre- 


(a) 


of 


1s 


viously removed by annealing above that temperature. 
It is essential that the recommendations given for the 
machining and treatment of these steels be closely 


adhered to. 

(b) No Deformation. —Parts are free from stresses when 
taken from the nitration boxes, provided they were thus 
free when put into the boxes, so that all risk of subsequent 
deformation is avoided. 

(c) No quenching cracks.—No quenching is required with 
the Nitration process, so that all risk of hardening cracks is 
completely eliminated. 

(d) Finish-machined Parts.—Parts are nitrated in the 
tinish-machined condition, and in many cases are imme- 
diately ready for service when removed from the boxes, 
the surfaces being perfectly clean. 

(ce) Retention of Hardness up to 500 deg. Cent. (932 deg. 
Fah.).—-The nitration case retains its hardness up to the 
temperature at which the treatment is applied, namely, 
500 deg. Cent. (932 deg. Fah.), whereas other steels, 
cemented and quenched, begin to lose hardness at 180 deg. 
to 200 deg. Cent. (350 deg. to 390 deg. Fah.). In the case 








3. 5 AND 7 OF NITRALLOY STEEL 


mental changes had taken place in the industries of the 
country, and that the big task of the nation was to transfer 
people in depressed ‘.dustries in the north to new and 
developing industries that were springing up in the south. 
The Board aimed at transferring the surplus working 
people in the north to the more elastic industrial system 
which was centred upon London, and which spread across 
to Birmingham and down to Cornwall. In accepting that 
view, the Board was simply agreeing with an extremely 
widely held opinion. 

A line drawn from the Humber to Bristol divided the 
country into two distinct industrial areas. In the southern 
area the population was growing far more rapidly than 
in the north, and, similarly, the number of people employed 
and the volume of business activity was increasing more 
rapidly. There, there was superficial evidence of prosperity, 
whereas in the north there was superficial evidence of deep 
depression. If it was true that industry was moving south- 
wards, it was not the first time that a change of that type 
had occurred in this country. Industry was not a static 
thing. It was constantly changing its form, locality and 
method of control. 

It was dangerous to rush to conclusions because indus- 
trial activity was seen in the south. The new places in the 
south were very often in the middle of miles of agricultural 
country, whereas in the north new townships grew up 
unobserved as the area there was already largely indus- 
trialised. Another factor was that during the war there 
was a flow of labour from the south to the munition 
factories and coal mines in the north, and the balance of 
labour allocation was then upset. Even if allowance were 
made for these two facts, there remained the position that 
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there had been a development in the south which had not 
been shared by the north. This was due to the develop 
ment of electrical power—-which liberated a large mass of 
industries from the coalfields——cheaper land and labour, 
and a lesser risk of industrial trouble. A third factor was 
the international situation which resulted in industries lik: 
cotton, wool, steel, engineering, shipbuilding and coal, 
suffering because of their connection with markets abroad 
When these industries suffered from depression, a mass of 
miscellaneous industries which depended upon them 
in turn tended to sag. A revival of the bigger industries 
would build up dozens of, industries that depended upon 
them. 

The industries growing up in the south were almost 
entirely dependent on the domestic market or connected 
with luxurious expenditure, and those things were not 
for the north at the present time. When the time came 
for a general recovery in the export industries, the people 
in the industries now adversely affected would again be 
able to afford ** trimmings,”’ and those industries would be 
developed to provide them. 

In spite of appearance to the contrary, the world was not 
going to be split up into a group of isolated units, and 
business in each country would once more develop along 
the old lines. They would find German capital penetrating 
into Russia and France, even while politicians quarrelled 
among themselves. The world would once more become 
closely bound up and different parts would trade with 
each other. When that time arrived, there would be the 
same markets in the world for our industries as betore, 
except in so far as the competitive strength of any industry 
may have been impaired. There would possibly be con 
traction in the Lancashire cotton trade and the coal 
trade, but he had failed to find any true evidence of loss 
in competitive strength of the steel and engineering track 
We were now suffering not so much from a world trend 
away from this country, as a very exceptional combina 
tion circumstances, of them of temporary 
character 

The steel industry had been depressed during the last 
two years, very largely the tremendous com 
petition of imports into this country. The source of these 
imports was not Germany, but Belgium and France 
When the currency of these two countries was examined, 
it was found that the extreme competition which came 
from them was due to factors which were already beginning 


of each a 


owing to 


|} to diminish in importance and they would gradually die 


away. 

Professor Jones then went on 
of unemployment during recent 
perturb me very much, except, of course, that 
to individuals suffering The increase 
result of tremendous efforts that have 
during the last year or two to economise the human element 


«The increase 
not 

I regret 
is largely 
made 


to say: 


months does 
seo 
been 


| in every form, and that sort of unemployment is not so 


evidence that we are steadily making progress 


depressing in character as other kinds of unemployment 
I that the to-day contain 
Actually, 


believe industrial situation 


| one of the dangers of the moment is that a revival in trade 





might come too qui kly 

There were definite signs, concluded the lecturer, that 
the trend southwards was nearing its end, that the revival 
of the industries in the north would not be long 
delayed, and that there would be an increasing capacity 
to re-absorb the unemployed. As this process continued, 
subsidiary industries would grow up and then the trend 
would not be from the north to the south, but from the 
south to the north. 


basic 








Institution of Mechanical Engineers. 


A MEETING of the North-Western Branch of the Institu 
tion of Mechanical Engineers was held at the Engineers’ 
Club, Albert-square, Manchester, on Thursday, November 
29th, when Dr. H. W. Swift, M.A., Assoc. Member, pre- 
sented his paper on “‘ Power Transmission by Belts: An 
Investigation of Fundamentals Professor W H. 
Watkinson occupied the chair 

Mr. F. Blezzard, the discussion, that, 
from an academic point of view, the paper rather 
beyond criticism, but from an economic industrial point 
of view, criticism would not be of any harm. He thought 
it would have been more satisfactory if a definite line had 
been drawn between belts which employed dressings and 
those which were run dry. He was of opinion that such 
values of friction coefficient as had been shown were not 
a definite advantage. In the case of a belt which had a 
coefficient of friction of -2. and transmitted | H.P., if the 
friction were increased to «6 the horse-power would be 1-8 
He suggested that -6 to |! If a 
curve were drawn the the 
coefficient of performance would q om 
usually found that dry belts give that The 
coefficient of friction was then -5, with a tension ratio of 5 
With regard to the slip curves, he thought many engi 
neers would pay little attention to the loss or difference 
in loss between the fabric belt and the leather belt. If 
a unit of power cost jd., with a 15ft. drive, by substitut 
ing a rubber friction belt for a leather belt that belt would 
pay for itself in five years, owing to the saving in power 
which it effected over the leather belt. 

Professor Dempster Smith said that he would like Dr. 
Swift to keep in mind the distinctive difference between 
creep and slip. In the workshops they had adopted 
pulleys with cork, leather, or paper faces, in order to 
increase the frictional resistance between belt and pulley. 
They appeared to be retarding the natural effort, and, 
according to Dr. Swift, every effort made to retard the 
creep in the pulloy was to the detriment of the drive. In 
this country belt speeds were limited to about 4000ft. 
or 5000ft. per minute. The centrifugal force would effex 
tively interfere with the transmission beyond that speed, 
yet C. Otto Gehrckens transmitted power at something 
like 7000ft. per minute, or about 120ft. per second, and, 
according to prevailing theory, the belt should have 
ceased to transmit power long before it had reached that 
speed. The pulleys were very large, being approximately 
Sft. and 16ft. diameter. In that particular drive the belt 
was fully a yard wide, with all joints scarfed and cemented, 
and without lacing or riveting, and had an effective ten- 
sion of about 160 lb. per inch of width. 

Mr. W. H. Bowyer said that in view of the possibility 
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of variation which would occur in all types of belting, 
particularly leather and leather compound belting, the 
results of tests could not be regarded as being repre- 
sentative of the average of each particular kind of belting. 
From the creep table given by the author, it appeared 
that leather and leather compound gave higher creeps 
than rubber belts. That showed that the former had a 
distinct advantage over the latter, i.e, the leather and 
leather compound belt had a distinct advantage over the 
rubber belt from the point of view of creep. From other 
tables it would be seen that the leather and leather com- 
pound bets had higher coefficients of performance than 
the rubber belts, so that it seemed that if those tables 
were regarded as a kind of comparison of the various kinds 
of belting, they appeared to be contradictory, and it 
indicated that those tables should not be taken as giving 
any indication of the relative merits of the kinds of belts 
as mediums for the transmission of power, but only as 
showing the relative values of the particular characteristics 
under consideration. Dr. Swift had spoken a good deal 
of the “ coefficient of performance” of belts. The co- 
efficient of performance, while giving a very good indica- 
tion of the belt’s usefulness from a tension point of view, 
should not be taken as a basis of comparison of belts as 
regards their performances generally. It was dependent 
upon the maximum tension per unit cross section which 
the belt was capable of bearing without detriment to the 
material. The coefficient of performance had one very 





important advantage—it indicated how much the belt 
was likely to exert pressure in addition to the pressure 
required to transmit the power. 

Mr. John Leigh was of opinion that the application of 
Dr. Swift's results to the practical use of belts had scarcely 
been deep enough. There was a very old theory that at 
a certain critical speed with a belt drive the power-trans 
mitting capacity was reduced, and, finally, a velocity would 
be reached at which, theoretically, the belt would trans- | 
mit no power. Personally, he was of opinion that that | 
was one of the most idiotic pieces of reasoning they could | 
have. Drives had been installed, and had transmitted | 
power above that at which, theoretically, they 
should have done nothing. , , 

Mr. FS. Gifford said that in a belt it was always believed 
that the tension remained much the same when travelling 
round the pulley. But the tension on the inside of the 
belt would be considerably less than the tension on the 
outside of the belt going round the pulley. A leather 
belt, being more solid, lent itself to very much more rapid 
deterioration than a belt which was built up in such a way 
that the outside ply was capable of sliding over the ply 
next to it. In the same way, the ply on the inner side of 
the belt stretched to a lesser extent than the one on the 
neutral axis | 

Mr. H. C. Young said Dr. Swift had had to keep to low 
speeds in testing the belts, but he wished to ask if he had 
run his tests at 5000ft. or 6000ft per minute, what differ- 
ence he would have expected in the data which he had 
gathered Further, what difference would he have 
expected between the two experiments in the type of 
belting ? The all-steel belt was making quite a lot of 
headway, and it was made of a material which had a very 
high modulus of elasticity. 


speed 


Comparing it with, say, an 


all-rubber belt, one would get two experiments in the 

behaviour of materials One was stiff, inextensible 

material, and the other was extensibk What results 

would Dr. Swift expect from those two experiments ? 

He had fallen out with Dr. Swift's term “ coefficient of 

performance. Some other expressions for belt drives 
r, T, 


were badly needed. was a clever way of express 
1 
ing performance of a belt. Furthermore, to those of them 
who were engaged in selling or employing belt drives, or 
both, there seemed to be a necessity for some other terms. 
He thought Dr. Swift had struck something new. But on 
close inspection of that term, he did not think he would 
use it. It certainly was misleading. If they adopted the 
term, as Dr. Swift had suggested they should do, they 
would entirely neglect any Guestion of efficiency. : 
Mr. A. T. J. Kersey said he had been struck by what 
appeared to be the very considerable Increast in the 
coefficient of friction with the slip. He took it that, taking 
the coefficient of performance as Dr. Swift had defined it, 
and assuming that the e? rule still held with a considerable 
amount of slip, one could deduce the value of the different 
rates of slip. With the hair belt the coefficient of fric 
tion appeared to be 475 for the per cent. slip, rising 
to -858 for the 3 per cent. slip, and at 4 per cent. slip it 
appeared to give the rather extraordinary figure of 1-06 
The others were similar With the treated belt L,, the 


coefiicient of friction appeared to be -445 rising to -59 per 
cent., and with the undressed belt -292 rising to -445 per 
cent. The increase of friction seemed to him to be im 
portant in comparing the undressed and dressed belts. 
He was unable to understand why the coefficient of 
friction should rise in such a way with the increased 


motion between the belt and the pulley Whether the 
formula which calculations of coefficient 
friction had been worked was altogether unreliable, or 
whether those were actual increases, he did not know. 


on those of 


Dr. Swift, in his reply to the discussion, thanked the 
meeting for the very keen way in which the paper had been 
discussed. There was no question that the improvement 
might be very real by adopting a dressing. For example, 
if they took the case of a belt which was able when dry 
merely to give a tension ratio of 2 to 1, that gave a co- 
efficient of performance of 5; by increasing the tension 
ratio to 5 to 1, it was actually a fact that the load due to 
the belt on the bearings was reduced by 50 per cent., and 
the actual maximum tension in the belt for the same | 
turning moment was reduced by about 40 per cent. If 
that could be done simply and without trouble, it was 
worth while. The analogy between a dressing and 
lubricant could be extended one step further. Bearings 
were really of two kinds. There were bearings which 
required continual friction, and there were bearings in 
which it was unnecessary to apply a lubricant for quite an 
extended period. And it seemed to him that, in the case 
of the dressing of belts, there was a very close analogy 
to that. Mr. Blezzard pointed out that the advantage of 
high coefficients of friction was not proportionately good, | 
when one got really high coefficients of friction. On that | 
point he must definitely agree with him. It was doubtful 
that a belt could maintain freak coefficients of friction were 


| 


| misleading term. 


| sent the quality of that particular belt. 


| drop by drop and adhering to its straight 


reached, unless it were kept in good condition. Even if it 
were maintained in that sort of condition, the increase 
in power would only be very slightly greater than the 
power which could be obtained from another belt which 
would require very much less care and maintenance. 
He quite realised the point which Professor Dempster 
Smith and a later speaker had mentioned in regard to the 
formule, where it had been found possible to transmit 
power at higher speeds than would appear possible accord- 
ing to the ordinary theory. The ordinary theory did not 
take into account that belting, when spinning, tended to 
take up a circular form. Professor Smith had pointed 
out that the power increased with the diameter of the 
pulley. That, of course, was perfectly true, and it was 
tolerably well known. The reason was that the coefficient 
of friction was greater according to the actual area of 
contact. There was no question abot that. At low 
intensities of pressure, the coefficient o: friction was in 
almost every case higher than it was with big intensities 
of pressure. That would explain why a bigger pulley was 
able to carry more power than a small one. Mr. Bowyer 
had suggested that the figures given in Tables I. and II. 
were contradictory. He would suggest to him that they 
were not contradictory, but they gave indications of 
entirely different things. Table I. referred to one par- 
ticular property of a belt, which was definitely an elastic 
property ; Table IT. referred to another property which was 
a fractional property. In choosing a belt, of course, it 
was necessary to take both those factors into consideration. 
Mr. Young regarded “ coefficient of performance’’ as a 


a very long time before they would be able to provide Mr. 
Young with a nice formula into which he could put various 
belts, and really get any one number which would repre 
Those qualities 
were so different from one another. He submitted that 
that particular ratio might be clumsy, in so far that 
perhaps it did not look so nice, but, on the other hand, it 
had the merit that it did represent something. Mr. 


Kersey had drawn attention to the very steep rise 


|in the coefficient of performance as the speed of slip 


increased. They had definitely found by ordinary static 
experiments that the coefficient of friction with such a 
material as leather did rise to a most extraordinary extent 
with speed of slip. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


BRITISH PATENTS 


Sir, I venture, with all deference, to suggest that you 
are hardly fair to the average inventor in your leading 
article of November 9th. That theology, learning, science, 
art, &c., would persist and endure without the inspiration 
ot monetary other glittering prize 1s quite 
possible ; but the bulk of those engaged therein appear to 


to the so 


reward or 


attach considerable importance cash nexus. 


with the inventor ; 





remarkable from the point of view of both high tempera 
ture and freedom of the condensate from oxygen. 

These designs, as you will appreciate, are fully pro 
tected, and it is the existence of these patents which has 
so definitely prescribed the limitations of design of con- 
tinental manufacturers, and has enabled Great Britain 
to maintain pre-eminence in condenser design. 

Regarding the temperature of the condensate being in 
excess of the temperature corresponding to the steam 
pressure at the turbine exhaust, this is a phenomenon 
with which all manufacturers of regenerative condensers 
are familiar. 

The influence of the kinetic energy of steam is rather 
involved and requires some very careful consideration and 
investigation. The heat units obtainable from steam having 
a given velocity drop can easily be ascertained, and having 
regard to the fact that steam from efficient modern tur 
bines contains a considerable percentage of moisture, it 
would appear that this energy produces a drying effect on 


| the exhaust steam, rather than a superheating one. 


It is generally agreed by all those interested in con 
densing plant problems that there are still many improve 
ments to be effected and many interesting questions to be 





| solved. 


Dr. Swift said he was afraid it would be | 


ALLEN, Sons anv Co., Lrp., 
Harotp G. ALLEN. 


For W. H. 
Bedford, December 4th. 


BELT DRIVES. 


Sir, back to 


the days of which Mr. Pardoe speaks, I can confirm his 


Although my memory cannot carry m« 


| statement as to the antiquity of the jockey pulley drive, 


| a radial arm, connecting the belt cones. 


which seems to have been resuscitated under the name 
of the that 
engine shops of Ferranti, Ltd., at Hollinwood, there was a 
row of lathes on a gallery driven from a line shaft running 
along the edge of the gallery, slightly above and behind 
the lathes. I do not think the centre of the line shaft can 
have been more than 3ft. from the centres of the lathe 


*Lenix ” drive. I well remember in the old 


spindles. There were no countershafts, a leather chain 
belt, kept taut by the weight of a broad jockey pulley on 
To stop a lathe, 
the operator just swung the jockey pulley up, out of con- 
tact with the belt, when the latter was at once rendered 
too loose to drive. He did the same thing before shifting 
the belt to The 
certainly an old one in November, 1901, when I first saw 
it. 
it saved countershafting, belting and striking gear, rendered 


on another cone. arrangement was 


The workmen were perfectly content with it, and as 


the line shaft accessible and did not interfere with the light, 


the possession of a patent, which may | 


represent years of toil and years of saving, is but a sign | 


that the inventor is as other men, anxious to sell his ability, 
his labour, or the produc e thereof. 
The cases quoted, where useless trivialities are patented 


in order to baulk competitors, do not concern the inventor | 


as such; these actions are simply phases of commercial 
alertness,or astuteness. 

The three the three the 
inventor seeks reform are cost, clarity, efficient protection ; 
the cost is high, the commercial-legal terminology is vague 
and indefinite, so that lack of efficient protection for the 


of 


points, directions in which 


inventors’ property ensues and follows as a matter 


course. 

Possibly the very best advice that can be given to anyone 
thinking of devoting time and to inventions and 
patents is the same as that given by Punch to those about 
Don't \. Wirnurams Price 


December 


money 


married 
Ruabon 


to get 


Ist 


\ CONDENSER PUZZLI 


Sir, —Your artich what describe as a 


‘Condenser Puzzle 


recent on you 
is of the widest interest. not only to 
those concerned in condenser design, but to engineers in 
general 

The design of condenser to which you refer embodies 
two features, neither of which is entirely new. 

Tangential pitching of tubes in condensers is an old 
but the theory that the falls 


from tube to tube with perfect streamline regularity is 


arrangement, condensate 
entirely novel, and though it is recognised that the density 
of the vapour is low, can one imagine the condensate falling 
and narrow 
path in a cyclone moving at 180 miles an hour ? 

The second feature described is the arrangement of the 
tube bank in V-shaped formation. This has been adopted 
to British for 
many years, but in the particular type of condenser under 
consideration less advantage has been taken of this forma- 
tion than in the most advanced British designs. This being 
so, if the results you refer to are obtained in any type of 
condenser, one would expect them to be most pronounced 


a certain extent by some manutacturers 


' 
in a design in which lanes are taken right through from 


the top to the bottom, rather than only part of the way 
through as in the case under consideration. 

British manufacturers have been for years con- 
of which 
regenerative, the basis of the design being to provide a 


Some 


structing a type condenser is described as 


Ther 


can be no doubt that a similar drive can be adopted by 


it seemed to me worthy of more general adoption. 


anyone who wants to do so, without regard to any foreign 


patents M.I. Mecn. E 


December 4th 








SIXTY YEARS AGO. 


Tue colliery disaster which occurred at the Hindley Pit, 
Wigan, towards the end of November, 1868, and which 
resulted in the deaths of over sixty persons, resembled, 
according to a leading article in our issue of December 4th 
of that year, “‘ hundreds of others which have happened 
before and will unfortunately again.”’ At this 
distance of time we might criticise the calm acceptance 
as perfect of any system of mine ventilation which depended 
upon the use of a furnace at the foot of the up-cast shaft 
That system had been, and continued to be, practised 
in most mines. In the case of the Hindley Pit disaster, 
it undoubtedly aggravated the loss of life, for after th« 
explosion the ventilation current was reversed, and many 
of the victims perished, not by the explosion, but by the 
fire and fumes brought into the workings from the furnac« 


occur 


| We at least were alive to the dangers of the furnace system 


| ground, and allows the gas to escape from them 


clear passage for the steam from the top to the bottom with | 


the air ascending to the exit. The results obtained by this 
type have received ample confirmation, and have been 





of ventilation, and, not for the first time, urged the use of 
mechanical means such as might be rendered available by 
the installation of a Guibal fan or a Harden steam jet 
ventilator. We did not, however, on this occasion dwell 
as severely as we might have done on defective systems of 
mine ventilation. We were largely concerned with another 
aspect of the Hindley disaster It that shortly 
before it occurred, Mr. Negretti, of Negretti and Zambra 
prophesied in the columns of the Daily News that collier) 
disasters would probably occur within the next few days 
Mr. Negretti based his argument on the very low baro 
metric pressures recorded on November 22nd and 23rd, 
and he hastened to issue his warning. On examination, w+ 
found that while the prophecy had fulfilled, the 
grounds on which it was based were entirely at fault 
The pressure on the days named fell to about 28-97in 
The explosion, however, did not occur until a few days 
later. On the day of the disaster the barometer in the 
mine actually registered 30-6in., and on the day befor: 
it had stood at 30-5in. If anything, the mine should, 
under these circumstances, we pointed out, have been in 
a particularly safe condition, for, according to the theory 
underlying the prophecy made by Mr. Negretti, the gas 
in the pockets and cracks in the coal should have leaked 
out during the period of low atmospheric pressure, so that 
when the high pressure period arrived later, any 
remaining in the pockets should have been more than 
usually well held therein by the air pressure outside 
We therefore maintained that the theory on which Mr 
Negretti was working was not proved. For many year: 
afterwards, however, that theory continued to be believed 
It is only within recent times that periods of high pressur: 
and not periods of low pressure have come to be regarded 
as dangerous to mining operations. The modern view 
the subject is that extra pressure on the earth’s surfac: 
above the mine opens up the cracks and fissures below 
Under 
low superincumbent pressure, the cracks tend to close up 
The Hindley disaster of 1868 certainly provides much 
evidence in favour of the modern view. 
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Fic. 1-750 kW MoTOR 


A New Automatic Sub-station in 


Aldwych. 


Tue Charing Cross Electricity Supply Company, Ltd., 

traces its history back to the year 1882, when Messrs. 
\. and 8. Gatti installed a small electric generating plant 
for the purpose of lighting their Adelaide Gallery Res- 
taurant. To-day the load of the undertaking is no 
less than 35,000 kilowatts, and the early direct-current 
stations that were set to work at Bull Inn-court, Maiden- 
lane, and in Lambeth, have, of course, long ceased to exist. 
In accordance with modern practice three-phase alternat- 
ing-current is now generated, but distribution is still carried 
out on the three-wire direct-current system. Needless 
to say, this necessitates the provision of converter sub- 
stations in various parts of the area of supply, and some 
time ago we described the company’s sub-stations in Soho- 
square 

Another new automatic sub-station has now been put 
into operation in the basement of Aldw,ch House. The 
plant consists of four 750-kW motor converters made 
by the General Electric Company, of Witton, Birmingham, 
which also supplied all the other electrical equipment, 
with the exception of the switchboard controlling the 
outgoing direct-current feeders, which was made and 
erected by the supply company’s engineers. As the space 
available in the basement of Aldwych House was limited, 
viz., 52ft. by 48ft., special attention had to be paid to the 
selection and arrangement of the plant, which, as we have 
said, takes the form of four motor converters. Normally 
the sub-station is controlled, either completely automatic- 
ally, or on the remote control system from the company’s 
yvenerating station at Shorts’ Gardens. The control gear 
consists of metal-clad oil-circuit breakers—see Fig. 2 
for controlling the incoming H.T. supply, starting and 
synchronising panels, a direct-current control board, and 
relay panels and outgoing feeder panels, which give a 200- 
230 volt direct-current three-wire supply. The 11,000 
volt 50-cycle 3-phase supply is obtained from the London 
Power Company v/4 Shorts’ Gardens. 

Under remote control conditions, the automatic relays 
for starting and stopping are put out of action, whilst 
in the case of emergency the plant can be manually 
operated. When the station is controlled automatically 
one of the machines will start up when the bus-bar pressure 
falls to a certain value below the normal value, and remains 
at that value for a predetermined time. The machine 
synchronises itself and switches in automatically on the 
direct-current side, and when it has been working at about 
%0 per cent. of its full load for a predetermined period, 
or in the event of its failing to take up the load, a second 
machine will start up and take up load. Similarly the 
third and fourth machines come into operation when the 
local conditions call for their assistance, whilst as the load 
falls the machines shut down in the same sequence as they 
started—that is to say, the first machine to start up will 
be the first to shut down, and as the machines stop, the 
switchgear is automatically reset ready for starting up 
again. Protection is provided against all faults that may 
develop in the machines and their controlling switchgear, 
or in the system to which the converters are connected. 

Remote control from Shorts’ Gardens is carried out by 
pilot wires. By means of this remote control system one 
or more machines may be started up or shut down, and the 
position of the switchgear and synchronising contactors 
of each mnachine may be determined. The load on each 
machine and the voltage between the outers and middle 
wire can also be determined, and the setting of the auto- 
matic voltage regulating relay can be adjusted. It is also 
possible to delay the closing of the direct-current circuit 
breakers until the desired number of machines are running, 
when all their breakers can be closed together. At Shorts’ 
Gardens it is also possible to ascertain whether the auto- 
matic ventilating fan is running, and means are provided for 
indicating the lock-out of any machine. 

The incoming supply is provided by two 11,000-volt 
feeders,-each of which is brought to G.E.C. high-tension 
metal switchgear, which incorporates many new and inter- 
esting features, not the least of which is the neat appear- 
ance of the units, which are shown in Fig. 2. The high- 
of the four motor converters is 


tension supply to each 





CONVERTERS 


also controlled by metal clad switchgear, and in this case 
the oil-circuit breakers are motor-operated. <A_ special 
feature of this metal clad switchgear is the method by 
which the breaker is raised or lowered. Four chains are 
attached to the tank, and the raising and lowering opera- 
tions are carried out by means of a capstan handle. The 
breaker is held in the raised position by a bar under the 
tank, thus eliminating the danger of the tank being lowered, 
leaving the breaker plugged in. The trip gear mechanism 
is interlocked in such a manner that, should an attempt 
be made to lower the breaker while the contacts are closed, 
it will be tripped automatically immediately the lowering 
operation is begun, and this interlock also prevents the 
circuit breaker from being raised while the contacts are 
closed. Another important feature is the method of bus- 
bar selection, which is accomplished by an ingenious plug 
contact assembly known as a “‘ revolving turret,” and with 
this arrangement the entire process of changing from one 
set of bus-bars to another only occupies a few minutes. 

The 200-240 volt low-tension switchboard, which was 
also manufactured and installed by the General Electric 
Company, consists of 13 panels, the centre panel being 
a master control panel. There are three panels for each 
machine, and on the panel that controls the direct-current 
output there are circuit breakers and metering equipment, 
whilst the third is connected with relay controls, &c. The 
outgoing direct-current feeders are controlled by the 
switchboard, manufactured and erected by the Charing 
Cross Electric Supply Company’s engineers. In all, there 
are sixteen panels, each fitted with circuit breakers, with 
overload trips and metering equipment. 

In order to maintain the temperature of the air in the 
sub-station at a definite value, a large Davidson fan has 
been installed, which automatically starts up and continues 
to run until the last machine is shut down, whilst an air 
filter, installed by the Premier Cooler and Engineering 
Company, insures that all the air entering the sub-station 
is free from dust. 








CATALOGUES. 


CELLACTITE AND Britisnu Urapire, Ltd., Higham, Kent 
Particulars of ** Cellactite ’’ roofs. 


Heap, WRIGHTSON AND Co., Ltd., Noton-road, Stockton-on 


Tees.— 1928 booklet on chimneys and tanks. 

Hoitman Brortuers, Ltd., Camborne.—Summarised catalogue 
of ** Holman ”’ compressed air and mining plant. 

EpGar ALLEN ANp Co., Ltd., Imperial Stee! Works, Sheftield. 
—‘* The Edgar Allen Mine and Quarry Book. 

Crorts (Enocrveers), Ltd., Bradford.—Particulars 
sample of Crofts *‘ Sure-Grip ’’ endless V-rope drive. 

Lacy-HvuLBEerT anv Co., Ltd., 91, Victoria-street, S.W. 1. 
List P7 of portable air compressors, petrol and electric driven. 


and a 


AtrrReD Hersert, Ltd., Coventry.—Tenth edition of the 
firm’s catalogue of machine tools and machine shop accessories 
C. M. Hint anp Co., Coventry House, South-place, E.C, 2. 
Publication No. 241 on * New Century ” light Diesel locomo- 


tives. 

Tue British AtumMinium Company, Ltd., Adelaide House, 
King William-street, E.C. 4.—-Booklet, *‘ Aluminium Foundry 
Practice.” 

Francis SHaw anv Co., Ltd., Bradford, Manchester.--Cata 


logue H7 of hydraulic presses for moulding bakelite, ebonite 
and plastic materials. 

CAMPBELL AND IsHERWoOoD, Ltd., Bootle, Liverpool.—Cata- 
logue E.P.T. 10, illustrating and describing 8.D.L. refrigerating 
and ice-making plant. 

Ransomes, Simms anp Jerrenies, Ltd., Orwell Works, 
Ipswich.—Brochure illustrating the various types of omnibus 
bodies supplied by the firm. 

Rotu’s Steam Accumutartors, Ltd., Africa House, Kingsway, 
W.C. 2.—Several of the firm’s latest pamphlets dealing with 
steam storage. 

J. anv F. Howarp, Ltd.,“Bedford.—A new publication on 
the Howard internal combustion locomotive, giving particulars 
of its construction and capabilities. 


Petters Lrp., Westland Works, Yeovil.--Publication No 
1542, describing some typical machines in which * Petter” oil 


engines supply the motive power. 


Fic. 2 H.T. METAL CLAD SWITCHGEAR 


Provincial Letters. 


MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Rail Rates Rebate. 


THE market is endeavouring to find a new business 
level as the result of the effect upon prices of iron and steel 
of the reduction in transport rates, which became opera 


THE 


tive on Saturday last. On ‘Change in Birmingham this 
week Midland and Staffordshire industrialists tried to 
determine what readjustments would meet the cas 


Producers and consumers seemed unable to arrive at agre¢ 
ment as to their respective share of the relief afforded 


and as to how running contracts should be affected. Thos 
who occupy an intermediate position were warned by 
both sides that they will be held responsible for any 


part of the rebate which is paid over to them by the Rail 
way Clearing House. It appears certain matters will 
take some little time to adjust, and, meanwhile, judging 
by the amount of business placed at to-day’s market in 
Birmingham, business will be held up. Apart from the 
indefinite position regarding the rebate, there is a general 
disinclination amongst consumers to add largely to commit 
ments, with the year so near its close. However, once 
equilibrium is restored, with cheaper internal transport, 
and the prospect of a concurrence of favourable factors 
to reinforce a lighter load of rating, we may, it is thought, 
anticipate a turn for the better in the heavy industri 

of this area. 


Raw Iron. 


Pig iron prices are rather easier, mainly owing, 
no doubt, to the fact that consumers, realising that blast 
furnacemen are now getting State relief on their fuel, have 
stiffened their attitude, and flatly refuse to buy unless 
some concession is granted. Midland blast-furnacemen, 
all this weck, have been arguing that they cannot, as sug 
gested by coke suppliers, go halves with them or fall 
in with the wishes of users of raw iron and hand over part 
of the rebate to them. The plea of smelters that present 
selling prices do not pay them falls upon deaf ears, and 
the consumers hammer it home that as the blast-furnace 
man is getting cheaper raw material he cannot in all con- 
science expect as much for his product. At the moment 
matters appear to have reached a deadlock, and negotia 
tions are for the time being held up. It is thought that 
smelters may endeavour to maintain current rates by 
further reduction of output, as nothing short of that will 
force consumers to buy at to-day’s rates. Competition 
for orders cannot be suppressed in an unstabilised market, 
however, and the stout protestations by pig iron producers 
have not entirely succeeded in upholding values. Some 
furnaces are said to have accepted orders at a shilling or so 
below the quotations generally ruling. On ‘Change in 
Birmingham to-day—Thursday—Northamptonshire forge 
iron could probably have been bought at £2 11s. or a littl 
over. Derbyshire forge showed little sign of declining, but 
consumers asserted they could buy at a rather better price 
than at the £2 16s. quotation which has recently clefined 
the position. Prices of foundry numbers have in a few 
cases been shaded. Northamptonshire No. 3 is reported 
to have been sold at £2 15s. 6d. This low price would 
certainly not be entertained by a good many furnacemen 
Derbyshire No. 3 foundry material is generally quoted 
at £3 at furnaces, but some business is claimed to have 
been placed at about Is. less. It will take some little time 
for the market to settle down to the new position, and 
although prospects are considered brighter, it is not 
thought any revival in pig iron buying can be looked for 
before the turn of the year. Neither is it considered that 
the prospect of additional blast-furnaces being relighted 
in the Black Country is brought appreciably nearer by 
the rail rates relief. Nor is any material effect on the 
market to be expected, for most of the pig iron now 
being made in the area goes direct into use in works which 
are affiliated with the furnaces, and does not come to the 
market at all. The crude material for the iron foundries 
which are so numerous in this neighbourhood, and for 
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the forges which still survive, is drawn mainly from outside, 
Derbyshire and Northamptonshire being the principal 
sources of supply. Output from these sources is more 
than sufficient to satisfy the needs of consumers. Com- 
petition in pig iron with the Cleveland district, which 
was a feature a few weeks ago, has practically disappeared. 
Moderate sales of hematites are reported, and East and 
West Coast products command roughly the same figure, 
namely, £4 5s. to £4 5s. 6d. for mixed numbers, delivered 
Midlands. 


Steel. 


There has been no improvement note this 
week in the steel department. In the heavy steel depart- 
ments there is a good deal of unemployed resources, struc- 
tural engineers not being in a position to give out bulk 
business. Prices of angles and joists are stationary at 
£7 17s. 6d., and ship, bridge and tank plates at £8 12s. 6d., 
with the customary rebates to users of English material 
only. Industrialists, who have been relying on con- 
tinental supplies of finished material, complain of delayed 
delivery. 
of consumers are finding it more advantageous to buy at 
home. Continental offers of joists have been received 
in Birmingham this week, but the prices are very high, 
and consequently unattractive to British users. Never- 
theless demand for native material remains light. Re- 
rollers of small bars keep reasonably busy. Some of them 
have not yet exhausted their stocks of continental billets 
bought when prices were low. Business is coming in on 
a moderate scale for bars and strip. Offers of Belgian 
bars have this week been received for delivery towards 
the end of January. The price, however, not 
encourage acceptance, and home producers will continue 
to command a considerable proportion of the trade 
long as they can maintain the basis at around £7 15s., with 
possibly a small cut for lines of more than ordinary bulk. 
English and Welsh billets are offered at £6 7s. 6d. upwards, 
and a healthy tonnage of them is now being used in the 
rolling mills owing to the scarcity of imported semis. Steel 


of 


does 


so 


scrap is in moderately good demand. Values are un 
changed. 
Finished Iron. 
The Staffordshire finished iron trade remains 


quiet, business having further fallen off during the past 
week. Employment is fairly regular at the marked bar 
mills, and the £12 standard, which has been in operation 
since the beginning of April, is upheld. Meagre business 


is being done in Crown and common bars 
is unabated, and quotations generally show no change. 
A little more Belgian No. 3 iron for nut and bolt making 
has been on offer this week, and that the German 
labour trouble is at an end an increase in shipments of 
this material to the Black Country is anticipated. There 
is no alteration in the position in the strip branch. Makers 
of wrought iron gas tube strip are still able to command 
£10 15s. to £10 17s. 6d. for their output 


Competition 


now 


Galvanised Sheets. 


Galvanised corrugated sheets of 
firm at £13 10s. to £13 according to specifications. 
The works are well occupied, and makers are quoting for 
delivery in the New Year. Lighter gauges are in good 
request for export at recent rates. Motor engineers are 
taking fairly good and regular supplies of black sheets 
and tonnages tend to become larger 


24-gauge are 


15s., 


Midland Metallurgists’ Dinner. 


The Co-ordinating Committee of the Staffordshire 
Iron and Steel Institute, the Birmingham Metallurgical 
Society, and the Birmingham Local Section of the Insti- 
tute of Metals, held its third annual dinner at the Queen’s 
Hotel, Birmingham, on the Ist inst. 
Mech. E., President of the Staffordshire Lron 
Institute, presided over a large attendance. The Lord 
Mayor—Councillor W. Byng Kenrick—in proposing a 
toast the Co-ordinated Societies, that whatever 
might have been the vicissitudes of trade in the past, and 
however depressed were the iron and steel trades to-day, 
it was some satisfaction to know that the trades had been 
equally depressed on previous occasions. 


and Steel 


to said 


Grievous as 
their present position might be, if past history taught them 
anything, it did supply some ray of hope that, by applying 
the powers of scientific observation and skill to these 
problems, they might yet come out of the depression and 
still remain the very important foundation of the prosperity 
of Birmingham and the whole area of South Staffordshire. 


Mr. P. Jump, A.M.LI, | 





Birmingham and Rating Reform. 


Industrialists in Birmingham have been keeniy 
interested in the probable effects of the Government's 
rating proposals, and they learn with pleasure that the 
city stands to gain thereby. On the basis of present 
estimates, the city will lose £641,300 in rates, plus £256,842 
in grants—£898,142 in all, or, in round numbers, £900,000. 
In the first quinquennium Birmingham will have no need 
to invoke the assistance of the Government guarantee of 
a minimum gain of Is. per head, for the normal application 
of the scheme will bring the city a new grant of £975,000, 
which means a gain of Is. 7d. per head, or the equivalent 
of a rate of 3}d. The gain in the second five-year period 
should represent a trifle over a twopenny rate, and in the 
third a rate of seven-tenths of a penny. As to the fourth 
period—the years 1945-1946 to 1949-50—it is estimated 
that there will be neither gain nor loss. All this is to the 
good of Birmingham, and, furthermore, it is felt that 
industrial development cannot help but be expedited and 
facilitated by the removal from local industry of 75 per 
cent. of the burden of local rates. 





With less price disparity an increasing number | 


Ironworkers’ Wages. 


Wages of ironworkers in this area, which are 


regulated by sliding scale under the Midland Iron and Steel | 


Wages Board, are to remain unaltered during the next two 
months. They now stand at 27 per cent. above 
puddling base rate of 13s. 6d. 


Engines for Motor Boats. 


A new venture of Morris Motors, Ltd., namely, | 


entry into marine motoring by the production of an engine 


suitable for the propulsion of launches and small motor | 


cruisers, is announced. The engine will be rated at 12/23 


H.P., and will be sold, complete with full electrical equip- | 


ment, at £100. The most important components of the 
Morris marine motor will be interchangeable with those 
of the same make of car engine. 


Hereford Firm to Construct Transmission Towers. 


It is understood here that the steel transmission 
line towers required for Part II. of the South-East of 
England electricity scheme will be built by Messrs. Painter 
Brothers, of Mortimer-road, Hereford. The contract is 
reported to have been placed by Callender’s Cable and 
Construction Company, Ltd., the main contractors for 
the construction of the 132,000-volt transmission lines 
south of the Thames 


Birmingham Motor Order. 


Garner Motors, Ltd., of Birmingham, has received 
order from the Electric Company, Ltd., of 
Kingsway, London, for a fleet of 2}-ton chassis, to be 
fitted with special bodies with detachable tilt tops. The 
vehicles will be adaptable for the transport of goods or of 


an General 


employees of the company 


Cannock Collieries Make a Profit. 


For the first time for many months the Cannock 
Chase coal industry showed a profit on coal produced in 
the past month, the gain being 5-84d. per ton. The accu- 
mulated deficit now stands at £2,604,289. Miners’ wages 
for December will continue at 42 per cent the 1911 
wage basis, although the ability of the industry to pay, 
based on the proceeds in August, September and October, 
17-84 per cent. 


on 


is only 


Canal Bridges. 


The Wolverhampton Corporation, in the interests 
of industry, and to remove present limitations relative 
to transport vehicles using canal bridges, which at date 
are considered unsuitable or unsafe for heavy traffic, has 
decided not to await the new legislation, to which I referred 


in a recent letter, but to take immediate action in respect 
of several arterial bridges, and with this object it has | 


entered into an agreement with Birmingham canal naviga- 
tions under which, in consideration of a sum to be settled 
by arbitration, the Corporation has undertaken to take 
over two such bridges. The inquiry has already been 
held, and I am given to understand that as soon as the 
award is announced the Corporation proposes to put in 
hand the work of reconstruction. That the local authori- 


ties in the area referred to are determined to do all they can | 


in this important matter, is evidenced by the fact that they 
have already made arrangements for the reconstruction 
of three other bridges. 


Continuing, the Lord Mayor said that all their industries | 


were very important, and their success had been founded | 


on the ability of the leaders of those industries to add 
something each in his own day and generation to the collec 
tive knowledge with regard to the methods of handling 
It was that spirit of co-operation in industry 
both with regard to bringing together the collective wisdom 
of the trade and the collective interests in the trade, which 
would overpower whatever elements of discord or disunion 
there might be in the trade. It was these two things that 
alone could help them to overcome such difficulties as 
were encountered in trade and industry at this time. The 
chairman, in reply, said that industry, if it were to be 
successful, must clearly indicate to the technical schools 
and colleges the class of worker it required in any special 
industry. They were the representatives who ought to 
education. 


these metals. 


form a contact between industry and 

believed that was one of the ways in which members of 
societies, such as their own, could be of real value to 
industry at the present time. Mr. P. J. Hannon, in 


submitting the toast of ‘*‘ The Birmingham and Midland 
Metallurgical Industries,’ said the research and investiga- 
tion these co-ordinating societies were engaged in were of 
profound value to the nation for new processes. Mr. 8. H. 
Holden, chairman of the Midland Section of the Institution 
of Electrical Engineers, replied. Mr. A. R. Page proposed 
the toast of the “‘ Guests and Kindred Associations,’ Dr. 
W. Rosenhain, President of the Institute of Metals, 
responding. Mr. A. R. Page, President of the Birmingham 
Metallurgical Society, presented the Society’s medal to 
the past President, Mr. W. R. Barclay. 


He | 











LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


Rates and the Revaluation. 


THE revaluation of property for rating purposes | 


under the 1925 Act, the object of which was to secure 
|}uniformity throughout the country, will result in few 
| startling changes in Manchester, for the reason that a re- 
valuation of property in the city was carried out in 1921. 
The effect on the assessment of industrial premises because 
of the removal of certain classes of machinery which were 
formerly rated from the official valuation list, has been a 
loss to the city’s revenue equivalent roughly to a 2d. rate. 
Under the De-rating Bill now before Parliament, it 
| estimated that the 75 per cent. relief which, it is proposed, 
| would be granted to certain industries would involve in 
the case of Manchester the sum of about £400,000. 


1s 


Manchester Altrincham Electrification Scheme. 


An unofficial report during the past few days is 
| to the effect that a beginning will be made early in the 
New Year with the work of electrification of the London, 
Midland and Scottish and the London and North-Eastern 
joint railway line between Manchester and Altrincham, a 
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distance of about 8 miles, and an official announcement to 
that effect is forecasted within the next few days. The 
scheme was sanctioned early in September, the estimated 
cost being in the region of £500,000. Additional interest 
is being taken in this matter by reason of the fact that it 
is believed that the scheme will ultimately form but a 
portion of a much larger one affecting railway transport 
between Manchester and an important area in Cheshire. 


Back to Full Time. 


The resumption of full-time working at the loco- 
motive and carriage works of the London, Midland and 
Scottish Railway Company from last Saturday has been 
welcomed in the Manchester district. Following as it 
does upon the recent official announcement that in the 
interests of economy a large number of men were to be 
stopped in various departments, the news has been par- 
ticularly pleasant at Crewe, where 8000 men employed in 
the shops are affected. In the case of the carriage works at 
Newton Heath, Manchester, about 2000 men will revert 
to full time, and a large number also at the locomotive 
works at Horwich, where the five-day week has been in 
operation since about the middle of June. With regard to 
| the last-mentioned works, the shops will be closed for 
| holidays, on Monday, Tuesday and Wednesday during 
Christmas Week, and on Monday and Tuesday in the 
following week. 





the | 


Electricity Plant for £113,000. 


Alderley and Wilmslow (Cheshire) Urban District 
Councils decided at a meeting on Tuesday, December 4th, 
to complete the purchase of the whole of the Alderley 
and Wilmslow Electric Supply Company's undertakings 
on December 25th at a purchase price of £113,000. Mem 
bers of the Joint Electricity Board were appointed to take 
over the control of the works. 


Automatic Telephones. 


It is expected that the first of the new automatic 
telephone exchanges for Manchester will be working by the 
end of next year or early in 1930. Other automatic 
exchanges will also be opened as part of a system to serve 
the area within a 7 miles radius of the centre of the city. 


Preston Power Station Extensions. 


Preston Corporation Electricity Committee has 
| recommended the acceptance of a tender of £46,000 sub- 
mitted by the English Electric Company, Ltd., for carry- 
ing out work at the power station to increase the capacity 
of the plant from 50,000 to 60,000 kilowatts. 


New Tramways Manager. 


Mr. R. 8. Pilcher, who since 1918 has been in 
charge of the Edinburgh Corporation transport depart 
ment, has been appointed by the Manchester Corpora- 
tion Tramways Committee as general manager of the city’s 
tramway system, at a salary of £2000. Born in Liverpool, 
Mr. Pilcher received his early training as an electrical 
engineer Canada with the Montreal Street Railways 
Company. He returned to Great Britain to take up the 
position of general manager to the Aberdeen Corporation 
tramways, and in 1918 went to Edinburgh. 


in 


Non-ferrous Metals. 


Firmness has been a conspicuous feature of pretty 
well every section of the non-ferrous metals market during 
the past week. Up to the close of business last week-end 
tin had registered a slight advance after its spectacular 
upward flight referred in this column week ago. 
During the early days of the present week, however, 
signs of reaction have been in evidence, and although they 

|} are not particularly marked at the moment of writing, 
they have been sufficient to wipe out the additional rise 
during the later days of last week, values on balance for 
cash metal being about 2s. 6d. a ton than at last 
report. In view of the steady increase in home stocks of 
| tin there is much speculation as to how long the present 
firmness will continue without break. Copper has 
attracted a fair amount of attention, but here, again, the 
| highest values were not maintained in the early days of 
this week, although standard brands are still about 5s 
ton dearer than a week ago ; best selected copper has been 
advanced by 10s. but other refined descriptions are steady 
and unchanged. Spelter has been the subject of very 
active buying during the week, and this has been reflected 
in the price position, a further substantial advance having 
|} occurred. A similar stimulus has influenced the lead 
| section, a rise of 10s. to 12s. 6d. a ton following upon the 
| display of greater interest in the metal. 


to a 


lower 


a 


a 


Iron and Steel. 


A definite tapering off of business activity has 
been in evidence this week. How far this is due to seasonal 
influences and how far to unsatisfactory consuming con 
ditions, is not easy to define, though both are undoubtedly 

| exercising their effect. Foundry iron has sold very slowly, 
and chiefly in small parcels. Values in this section have 
not appreciably weakened, but both Derbyshire and Staf- 
| fordshire irons have been disposed of at prices which are a 
| few pence below the levels that were current a week ago, 
| quotations being at 67s. 9d. and 67s. to 67s. 6d. per ton 
respectively, including delivery Manchester equal 
distance. Not much business is being done in other brands, 
but prices of these are not quotably changed, Cleveland 
remaining at about 79s. per ton, Scottish irons at from 
87s. 6d. to 90s., and hematite at 82s., all delivered to works 
in this district. Firmness continues to characterise all 
varieties of steel materials, notwithstanding the compara 
tively poor bookings that are being effected on this 
market. The position of constructional engineers is little 
better than it has been during the past month or so, and 
there are few indeed that are not anxiously awaiting addi- 
tions to their order books. The call for steel from this 
direction is therefore of limited extent, and not much new 
business is being placed for boiler plates. Even small re 
rolled bars appear to be moving off in smaller quantities 
than before, though values of these keep very firm at from 
£8 to £8 2s. 6d. per ton, according to quantity. Boiler 
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plates are quoted at £9 10s. to £9 15s.; general plates at 
£8 12s. 6d.; sections at £7 17s. 6d.; and large bars at 
£8 17s. 6d. Except for a slight weakening in semi-finished 
products, the German lock-out settlement has had little 
effect on foreign steel prices, and consumers generally, so 
far as important buying is concerned, are content to hold 
their hands. 


BARROW-IN-FURNESS. 
Hematite. 


Business in pig iron continues to be steady, and 
the demand is maintained. A certain amount of trade has 
been possible, owing to the dispute in Germany, but now 
that the trouble there is at an end, it is possible that this 
business will shrink, and that the market will become 
normal again. That will not happen immediately, how- 
ever, as it is possible that certain orders placed will cover 
a period for delivery. The stocks are down in the district, 
and the output at present is being cleared. With the steel 
works idle at Barrow, the local demand is affected, but 
there are hopes that the rail departments will soon be at 
work again. A firm amount of business is being done by 
producers in the district in special qualities, and foreign 
business continues. The iron ore trade is about the same, 
and none of the local mines is very active. It will require 
more furnaces in blast to improve the local trade. Foreign 
ore is arriving in steady, but not excessive tonnage. The 
steel trade continues quiet, and the Barrow steel depart- 
ments are still idle. They may restart in a week or two, 
but nothing official is known yet. Orders are held, but 
they do no cover more than six weeks’ to two months’ 
running. In the meantime, the rail mills, &c., are being 
overhauled. Hoops are in regular demand, and the works 
are fully engaged. 








SHEFFIELD. 


(From our own Correspondent.) 


The State of Trade. 


GENERALLY speaking, there is no improvement 
tu report in the steel trades of Sheffield and district. While 
there is still considerable activity in the lower grades of 
open-hearth steel, the inquiries with regard to new business 
show a falling tendency. In hard basic and acid billets, 
the position is far from satisfactory. There is some pro- 
gress to note in specialities, but in most of the ordinary 
lines changes are in a downward direction. It would 
probably be correct to say that in at least half of the city’s 
staple industries December has opened badly, and, in 
view of the approach of stocktaking, no turn for the better 
is expected this year. The basic furnaces at Temple- 
borough are still working almost full time, and a basic 
furnace has been gassed at Fox’s works, Stocksbridge. 
On the other hand, production has been reduced at the 
Ickles Works of Steel, Peech and Tozer. A state of activity 
is maintained at the United Strip and Bar Mills and the 
Templeborough wire rod mill ; and at Park Gate the melt- 
ing plant is running up to capacity. Most departments 
of Vickers-Armstrongs’ works are busy, and the Tinsley 
Works of Metropolitan- Vickers are actively engaged 
on the construction of powerful electric locomotives for 
the Indian and other overseas railways. 


Railway and Other Orders. 


The sluggish condition of work in the railway 
steel departments continues, and the outlook does not 
improve. The home railway companies are cutting down 
specifications to a very low level, the colliery companies 
are placing very few orders for wagon building or repairing, 
and work from abroad is only on a small scale. In con- 
sequence, the axle, tire, and spring departments are very 
slack, and are suffering from periods of idleness. The 
decision of the Southern Railway Company, announced 
this week, to give a trial to steel sleepers, is of great interest, 
and holds out a welcome promise of help to the steel trade. 
The initial order placed by the company, which is for the 
substantial quantity of 70,000 sleepers, equal to 5000 tons 
of steel, has been given to a Sheffield firm—the United 
Steel Companies, Ltd.—but does not affect the city 
directly, as the work will be done at Workington, where 
it will be spread over two years. The value of the contract 
is £52,000. The number of sleepers used in this country 
annually is 4,000,000, so that the adoption of steel to 
anything like a general extent would be of great benefit 
to the heavy side of local trade. The firm of Jno. Hy. 
Andrew and Co., Toledo Works, has more orders on hand 
at present than has been the case for years. It has recently 
obtained an order for plough steel wire rods, valued at 
between £10,000 and £12,000, from the United States of 
America, and it is stated that an order for similar material, 
of about half that value, was booked earlier in the year. 
Vickers-Armstrongs, Ltd., have received an order from 
Lever Brothers, Ltd., for two pairs of steel lock gates for 
their new dock at Bromborough. 


Wire and Wire Rope. 


Prospects of better times in the wire and wire 
rope trades are afforded by the formation of a combine 
of nearly all the makers of rope wire, among whom are 
several Sheffield firms. For some years there has been a 
serious price war between the combined rope manufac- 
turers and the outside firms, which has cost makers a lot 
of money without increasing the volume of trade, and has 
affected the makers of rope wire. It is understood that 
the fight has now come to an end, and that matters are 
to be so arranged that the firms concerned shall be able to 
earn living profits. So far as the home trade, at any rate, 
is concerned, foreign competition in wire ropes, and the 
wire of which they are made, is not serious, and this country 
also has a considerable export trade. During the first 
ten months of this year, our exports of rope and cable 
amounted to 20,879 tons, the value of which was nearly 
£1,000,000. A substantial order for rope wire for Russia 
was recently booked by a Sheffield firm, and several firms 
have lately been busy on work for the United States and 
other export markets. 











| steamers with W. Pickersgill and Son, Sunderland ; 


Spanish Tariffs. 


Satisfaction is felt in Sheftield at the announce- 
ment that the Spanish Council of Ministers has decided 
to prolong the existing customs tariff for another year. 
The proposed increases threatened to have a very serious 
effect on Sheffield, especially as regards files, and a strong 
agitation has been raised against them. The Government 
decision referred to does not, however, remove all difficulty. 
All the Spanish treaties with foreign powers have been 
denounced with a view to introducing the modifications 
and increases proposed in the new tariff, and it is feared 
that the present rates may not be maintained in view of 
the lapsing of rates under treaties at present in force. 


Cutlery and Plate. 


There is not much change to report in the state 
of the cutlery and plate industries. In the majority of 
eases, orders for the Christmas season trade were com- 
pleted two or three weeks ago, and some firms have now 
little work on hand. Late orders are not numerous, and 
are confined to a few firms. There is still a fair demand for 
cutlery and plate of the highest quality, and the cheap 
trade is maintained at a high level, but the demand for 
medium class goods is very moderate. The determination 
of the Cutlers’ Company to protect the trade name of 
Sheffield against unfair marking was again shown last 
week, when a prosecution was brought at Oxford against 
a well-known bazaar firm, for selling knives of very inferior 
quality which were marked “ Best English cutlery, Shef- 
field." The defendants, who pleaded guilty, said the 
knives were ordered from a reputable manufacturer in 
Sheffield, but none of the quality had been ordered since 
December of last year. They were fined £5 and £75 costs. 
The tool trades are still only moderately employed, and 
makers report that orders are principally for small 
quantities. 


Hull’s Level Crossings. 


For thirty years the abolition of the level crossings 
in Hull has been advocated, that city having more main 
thoroughfares which are crossed by railways than any 
other city in the country. It has been estimated that the 
abolition of the crossings would save the Corporation 
Tramways Department £10,000 a year, and the general 
gain in facilitating traffic would be very large. The agita- 
tion has gained strength during the last few years, and there 
is now a prospect of the matter being tackled in earnest. 
It will involve a great amount of work, of a costly character. 
The total expenditure is estimated at £1,217,000, of which 
the London and North-Eastern Railway Company has 
promised to provide £100,000. It is proposed that the 
rest of the money shall be found by the Corporation, and 
towards its share the Unemployment Grants Committee 
of the Government has offered to give 75 per cent. of the 
sinking fund and interest for fifteen years, or half the loan 
period. This offer, it is stated, represents a contribution 
of £563,000 towards the total expenditure. The Finance 


Committee has recommended the Corporation to accept | 


the offer. 


A Historic Steamer. 


It is announced that Thos. W. Ward, Ltd., of 


Sheffield, have purchased, for breaking-up purposés, the | 
the best known Wey- | 


steamship “‘ Reindeer,” one of 


mouth-—Channel 


Western Railway Company. The “ Reindeer”’ carried 


troops during the war, served in the Mediterranean, and | 
“ 
was one of the first vessels to enter the Dardanelles when 


the Turks surrendered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


More Work for Shipyards. 


THE revival in the shipbuilding industry on the 
North-East Coast, to which I referred in my letter last 
week, continues. Further orders have since come forward, 
and several of the yards are now assured of active operations 
well into next autumn. The most important order is 
that secured by Mr. T. E. Thirlaway, chairman of Swan, 
Hunter and Wigham Richardson, Ltd., Wallsend-on-Tyne, 
who has just returned from Canada. It is understood 
that the contract is for about ten grain-carrying steamers 
for the Canadian Lakes. In the aggregate these orders, 
which are for vessels 250ft. in length, amount to a sub- 
stantial tonnage, and the work will be distributed among 
the firm’s yards on the Tyne, the Wear, and the Clyde. 
The Furness Shipbuilding Company, Haverton Hill-on- 
Tees, has been commissioned to build a vessel of 10,000 
tons for British owners, and among other orders placed 
are three cargo vessels with the Northumberland Ship- 
building Company, Howdon-on-Tyne ; three cargo vessels 
with Chapman and Sons, Newcastle-on-Tyne ; two cargo 
and 
one cargo vessel with W. Gray and Co., West Hartlepool. 
Things certainly seem to be taking a turn for the better 
in the shipbuilding industry. At the same time, too much 
importance must not be attached to the orders that have 
been received lately, for, although there can be no doubt 
that there is a strong demand for new ships at the present 
moment, the prices at which they are being built leave 
a very small margin of profit. Sooner or later prices are 
bound to stiffen, and then orders may fall off. 


Cleveland Iron Trade. 


The disturbed conditions on the Continent have | 


assisted to strengthen the situation in the Cleveland pig 
iron trade. Producers have fairly substantial contracts 
arranged, and prospects are brighter than they have been 
for a long time past. Growing requirements of consumers 
encourage the hope that ironmasters may shortly feel 
justified in re-kindling idle blast-furnaces, of which there 
are no fewer than 64 on the North-East Coast, the number 
in operation being 31, or less than half the number in pre- 
war normal times. The bulk of the output of Cleveland 


Island steamers, owned by the Great | 


pig iron is consumed by makers at their own foundries, 
and the limited quantity available for the open market 
is readily taken up. Fixed prices have been steadily 
maintained for many months, despite efforts of customers 
to break them, and the fact that Midland iron has been 
underselling the products of this district in areas hitherto 
supplied almost entirely from Cleveland. No. 1 foundry 
iron is 68s. 6d.; No. 3 G.M.B., 66s.; No. 4 foundry, 65s.; 
and No. 4 forge, 64s. 6d. 


Iron and Steel Exports. 


Whilst the domestic consumption of pig iron, 
manufactured iron and steel is on the upgrade, the expan 
sion does not yet extend to the export trade, and the ship 
ments from the Cleveland district during November were 
actually lower than in the preceding month. The reduc- 
tion, however, amounted to no more than 8269 tons, and 
may be accounted for by the delays to shipping owing to 
the gales, and the fact that there was one fewer working 
day in November than in October. The exports fell from 
85,370 tons in October to 77,091 tons in November, but 
the latter figure was still about 10,000 tons in excess of the 
September exports. Foreign shipments of pig iron keep 
fairly steady at about 8500 tons per month, but since 
July last there has been a regular contraction in the 
volume of the pig iron deliveries from Cleveland to Scot 
land, and last month these fell to only 5533 tons, the 
smallest total of the year. This, of course, is entirely due 
to the keen competition of the Midland ironmasters. A 
fall of about 3500 tons in the shipments to India, and 
1100 tons in the South American trade, largely accounts 
for the slight decline in the aggregate shipments of manu 
factured iron and steel. But a month's total of 61,733 
tons is well above the average for the year, and as domestic 
consumption has improved the steel works are busier 
than for some time past. On the other hand, imports 
continue to diminish. During November they totalled 
| 13,496 tons, as compared with 14,093 tons in October 
and 17,008 tons in the corresponding month of 1927. 





Hematite Pig Iron. 


Continental Kast hematite 
pig iron is somewhat quieter, but combined with current 
home requirements it is still sufficient promptly to absorb 
| the restricted make, and, as there are now next to no stocks, 
| scarcity is rather acute. Gjers, Mills and Co., Middles 
| brough, are expected to recommence the manufacture of 
| hematite at their Ayresome Ironworks early in the New 
Year. In this branch, makers have no arrangement 
definitely fixing prices, and terms on which business is put 
through vary considerably, but bargaining usually results 
in sales at the equivalent of about 71s. for ordinary 
qualities. 
Ironmaking Materials. 

There is very little business passing in foreign 
ore, but merchants are taking a firm stand, and are assisted 
in their attitude by the stiff state of the freight market. 
Consumers continue to hold off, but sellers are emphatic 
in their declaration that full market rates will have to be 
paid when negotiations for renewal of contracts com- 
mence. Quotations are based on best Rubio ore at 22s. 6d., 
ex ship Tees. Inquiry for blast-furnace coke is somewhat 
better, but purchases for local use keep within narrow 
limits. Good average qualities are in the neighbourhood 
| of 17s. 6d. delivered at works on the North-East Coast 


demand for Coast 





Manufactured Iron and Steel. 


Encouraging accounts are given of the manu 
| factured iron and steel trade. Business is showing a steady 
expansion in most departments, and values all round are 
| steadily firm. Demand for semi-finished steel continues 
good. Prospect of activity at the shipyards promises a 
| much-needed increase of employment in one or two steel 
| works departments, and marine engine works are also 
feeling the benefit of recently placed orders for steamers. 
| Constructional engineers are turning out heavy tonnages, 
| though new business is not coming forward too freely : 
and manufacturers of sheets of all kinds are running their 
plant at almost full capacity 


Coal Trade Proceeds and Costs. 


The latest ascertainments as to the proceeds and 
costs of the coal industry in Northumberland and Durham 
indicate that there is a gratifying increase in financial 
results from the working of the pits in both counties. 
Trading in October is covered by the reports, which would, 

| but for the operation of the county minimum percentage 

on basis wages, determine miners’ wages in the present 
month. For Durham, the percentage on basis wages in 
| December would be 29-39, as compared with 16-20 per 
cent. in November, an increase of 13-19 per cent. The 
county minimum is 65 per cent., and therefore the owners 
have to make up a deficiency this month of 35-61 per 
cent. The percentage on basis wages this month in North- 
umberland would be 5-54, as compared with minus 
5-45 per cent. in November, which shows an improve- 
ment of 9-99 per cent. The deficiency to be made up by 
the owners is 35-46 per cent., as the county minimum is 
40 per cent. The improvement in the ascertainments is 
due to a more regular production in Durham and a slightly 
higher price for fuel in Northumberland. 


The Coal Trade. 


There is a generally brighter outlook in the 
Northern coal trade. The milder weather is allowing 
| stemmed tonnage to come forward freely, and for prompt 
loadings fitters for all grades report their booked situa- 
| tion as encouraging, and the full current output is being 
rapidly cleared off. Bookings to the end of the year are 
recorded as of satisfactory volume, and any additional 
business can only be placed where merchants can stem 
tonnage to fit the individual positions. Northumberland 
producers of best large steams have little to trouble them 
as regards orders, and if the weather continues favourable, 
shipments should be brisk up to the holiday interlude. 
Best steams for December can easily command 14s. 3d., 
and second qualities are firm at 13s. 3d. to 13s. 6d. Steam 
smalls have been quiet for some time, but they are beginning 
































Dec. 7, 1928 


THE ENGINEER 


643 








iene 
to receive more notice at the present range of prices. | the collieries should remain fairly good up to the Christ- | coal-burning triple and quadruple-expansion engines with 
Prime smalls are 9s. to 9s. 3d. Durham gas coals are| mas holidays. The total shipments from this district | up-to-date boilers by the Central Marine Engine Works 


becoming more favourably placed, and slowly improving 
in price. Best qualities are heavily booked at 14s. %d., 
with seconds at 13s. 3d. to 13s. 6d. Bunkers and coking 
fuels have improving prospects. Whilst the prompt 
trade in coke has been disorganised by tonnage delays, 
the position for the rest of the month is quite favourable. 
Makers of all grades report a well-filled order book, and 
direct quotations remain at firm figures. Gas coke is 
18s. 6d. to 19s.; patent oven coke, 26s. to 28s. 6d.; special 
foundry cokes, 23s. to 268. 6d. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 
DuRinG the month of November twelve vessels 
of 56,602 tons aggregate were launched from Clyde yards, 





bringing the eleven months’ total for the river up to 180 | 


vessels of 555,260 tons aggregate, which is the 
highest since the year 1904, excluding the war years. In 
cluded amongst the vessels launched were the following : 

“ Northern Prince,” twin-screw motor ship, 11,200 tons, 
built for the Prince Line, Ltd., London ; ** Athelduke,”’ 


twin-screw motor tanker, 9000 tons, for the United Molasses 


Company, Ltd., London ; ** Manunda,”’ twin-screw pas- 
senger and cargo steamer, 9000 tons, for the Adelaide 
Steamship Company, Ltd., Port Adelaide, Australia ; 


and the * Vacuoline,”’ steam tanker, 8650 tons, for the 
Vacuum Oil Company, Ltd., London. The number of 
fresh contracts announced during November was.unusually 
large, and an important feature was the number of general 
cargo-carrying vessels of the high tramp type. 
Altogether the orders announced aggregate twenty-four 
round about 150,000 tons deadweight. 
most important was, of course, the order for the Canadian 
Pacific liner “* Empress of Britain,’ of 40,000 tons gross. 
The result of these contracts will be a steadily increasing 
activity at the yards from now until the early spring at 
least, and although perhaps a trade revival is hardly indi- 
cated, there has been at least a good step in the right direc- 
tion, which must have a certain effect on allied industries. 


- class 


vessels of 


Steel and Iron. 


Though perhaps hardly justified by the amount 


fourth | 


last week were a shade better than in the preceding week, 
the figures being just over 412,000 tons, as against rather 
more than 382,000 tons. There is room for considerable 
expansion in operations, though the shipments this week 
should mark a further advance. Unfortunately, although 
reports are current of a fair amount of business having 
been done ahead, operations for early loading appear to be 
quieter. Still, a fair number of orders are held by ex- 
porters. It is understood that the British Admiralty 
authorities have bought their requirements over 1929, 
the total being between 200,000 and 300,000 tons. This is, 
however, purely a market estimate, and may be wide of 
the mark. If the figures are correct, then the authorities 
have bought even less than usual, as it is understood that 
their purchases over the current year were between 300,000 
and 400,000 tons. Reports are also current that several 
of the firms owning foreign coaling depéts have effected 
purchases of good steam large coals, amounting to round 
about a million tons at a price of 17s. 9d. per ton, these 
coals being for shipment over next year. The Portuguese 
State Railways have also bought about 30,000 tons of large 
and small coals for delivery at the end of this year and early 
next, while the Spanish naval authorities are in the market 
for about 7000 tons of Welsh coals for shipment this 
month, 


Regulation of Coal Production. 


The Executive Committee of the South 
Coal Marketing Association has completed its scheme for 
the regulation of coal output, and submitted it to a meet- 
ing of the coalowners on Tuesday, though at the time of 
writing it was not known what the decision was. 
probabilities are, however, that no definite decision was 


| come to, and fears are entertained in many quarters that 


T | 
The 


of business passing meantime, there is undoubtedly a better | 


tone in the steel and iron trades, probably due to the large 
number of shipbuilding contracts already referred to, 
which should prove beneficial to the heavy steel makers. 
Heavy steel has, in fact, been a shade busier of late, both 
on home and export account. Light steel sheet and gal- 
vanised varieties are meeting with a good turnover, and 
makers have a number of on hand. Makers of 
butt-welded and hot-rolled tubes continue active. The 
demand for re-rolled steel is fully maintained, and makers 
have not so far been compelled to purchase home billets, 
blooms, &c., to any great extent, supplies from abroad 
having been comparatively well maintained. Re-rolled 
steel remains firm round about £7 15s. per ton, home or 
export. 


orders 


Bar iron has a poor market, and the same may be 
said of pig iron 


Exports and Imports. 


During the week 12,200 of 
1700 tons of steel and iron, and 700 tons of pig iron were 
unloaded at Glasgow Harbour. During the same period 
shipments of steel and iron products totalled 3500 tons, 
and of pig iron 807 tons 


past tons iron ore, 


Coal. 


During the weather shipments of coal 
have been interfered with owing to irregular arrivals of 
steamers, and the shortage of tonnage has been so pro- 
nounced in certain districts that production has been 
curtailed until some improvement takes place. The 
collieries as a rule are comparatively well placed for orders, 
and show no inclination to quote lower prices, consequently 
exporters are doing practically nothing in the way of 
forward business, and speculative buying is practically 
unknown meantime. Best Lanarkshire splints, Fifeshire 
and Lothians steams are all difficult 
to obtain for prompt shipment ; washed nuts are rather 
irregular. Trebles are comparatively firm in all districts, 
but doubles are generally weak. Aggregate shipments 
amounted to 213,652 tons, against 206,215 tons in the 
preceding week and 252,766 tons in the same week last 
year. 


stormy 


first-class steams, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Conditions. 


THE conditions in the steam coal trade are un- | 


doubtedly better. The improvement has been brought 
about by the fact that tonnage which was delayed by 
bad weather has now arrived, and there is loading pressure 
at the docks. This was not altogether unexpected, and 
though some collieries may have more tonnage on hand 
than they can conveniently deal with, it is a state of affairs 
to be welcomed more than is a shortage of ready steamers. 
It is a long time since the number of waiting steamers 
exceeded the number of idle appliances. About the middle 
of last week the number of tips unemployed at the various 
docks was just over thirty, but by Saturday this figure 
was reduced to fifteen, while nine steamers were waiting 
to get into berth. As the result of arrivals over the week- 
end, the position was even better, as on Monday there 
were only five tips idle, whereas there were twenty-five 
vessels waiting. Since then the position has eased off 
and the number of waiting steamers has more closely 
approximated the vacant berths available. It is impossible 
to say whether the more satisfactory conditions prevail- 
ing are likely to continue for long, though the position of 








no time will have to be lost if the scheme is to be brought 
into operation from the beginning of January, as is pro- 
posed. 
difficulties which have been experienced in the operation 
of the minimum schedule and to bring about greater 
equality of treatment as between colliery and colliery. 
The agreement which has to be entered into is fixed for a 
period of a year and may be continued indefinitely by 
special resolution, but one of the principal conditions of 
the operation of the scheme is that there must be a member- 
ship producing at least 85 per cent. of the output, exclud- 
ing anthracite, in the quarter ended September 30th last. 
The members of the scheme will have their quarterly quota 


The main idea of the scheme is to remove internal | 





Wales | 
and that Cardiff should not suffer at the expense of other 


| 


| 
| 


The ; 


| other shipping appliances of Cardiff docks.” 


of the builders. The capital outlay represents about 
£500,000, some of which will be spent in Cardiff. 


Docks Facilities. 


The Great Western Railway Company has 
decided to postpone the closing of the six tips on the west 
side of the East Dock at Cardiff to the 10th inst. The 
Cardiff Pilots’ Association and the tippers and traffic men 
at Cardiff are opposing the proposed action of the com- 
pany, while the coalowners have appointed a deputation 
to wait on Sir Felix Pole this week regarding the matter. 
The Parliamentary Committee of the Cardiff Corporation 
has considered the position, and has appointed the Lord 
Mayor and the Town Clerk to have an interview with the 
general manager and his directors. The Parliamentary 
Committee considers that the proposed action of the com- 
pany is in violation of the pledge given by the company 
to the Corporation in 1921, at the time when the grouping of 
railways was being contemplated. The letter which the 
Corporation received stated that “In all matters affect 
ing the various towns and docks the aim and object will 
be to hold the balance evenly between the various interests 
In furtherance of this policy the Great Western Company 
will maintain in a full state of efficiency the tipping and 
The con- 
tention of the Parliamentary Committee and others who 
are opposing the proposed action of the company is that 
if economy is to be effected it should be done all round, 


centres in this district. 


Current Business. 


The tone of the market is better in all directions. 


| The docks are well supplied with tonnage, and most of the 
| 


| collieries are quite busy and cannot stem any 


further 


quantities of coal for early loading. For some qualities 


| collieries are asking 3d. more than the prices they have 


fixed, and provision is made that those who produce in 


excess of the permitted figure will be fined 2s. 6d. per 
ton, while collieries which produce less than their allo 
cated quantity will receive 2s. per ton, provided the causes 
for the under-production come within the conditions laid 
down. The contribution of the members to the Associa- 
tion is to be }d. per ton, and the conditions of the scheme 
will enable the Association to enter into working arrange- 


| Sambre, 


ments with other coalfields, in order that there shall be | 
co-operation and a co-ordination of the marketing schemes | 


which have been adopted in other areas. The deed which 
members have to sign is voidable unless it is accepted in 
writing by the Lith inst 


LATER. 


South Wales coalowners at the meeting on Tuesday 
considered the scheme for the regulation of output and 
expressed themselves in favour of it, although they could 
not commit their individual companies to it. It was 
decided that colliery company in the coalfield 
which employs more than fifty workmen should be asked 
to signify its assent to the scheme not later than the 15th 
inst., 80 that it may come into operation on January Ist 
next 


every 


Coalfield Wages. 


South Wales coalowners have applied for a 
revision of the existing wages agreement. This agreement, 
which was fixed for a period of three years, and was 
arranged in 1926, provides for a minimum wage of 28 per 
cent. on the 1915 standard rates and a subsistence wage 
for adult workers of 8s. 0jd. per shift. The owners have 
now applied that the minimum wage rate shall be 20 per 


cent., and the subsistence wage shall be reduced to 7s. per | U 
Since the coalowners decided | ©°-» 


day for married workers. 
upon this step, the Executive Committee of the South 
Wales Miners’ Federation has met and decided to repeat 
its last year’s application, viz., that the minimum per- 
centage shall be increased from 2 





obtained recently. Sized coals are especially firm. Coke 
and patent fuel remain without material alteration, but 


pitwood is easier at round about 27s. 6d. 








CONTRACTS. 


Vickers-Armstrones, Ltd., have received an order for three 
sets of endless rope haulage gears arranged for driving by electric 
motors. The capacity of each haulage is 600 tons at 75ft. per 
minute. 


that its licensee m 
Soc. Anon. Ateliers J. Hanrez, Monceau-sur- 
secured an order for firing five Brouhon type 
the Mariemont-Bascoup Collieries, Mariemont, 
They are to be fired by Atritor unit pulverisers. 


Atrrep Herspert, Ltd., informs us 


Belgium, i.¢., 
has 
boilers at 


Belgium 


Batpwtns, Ltd., of 67, Queen Victoria-street, London, E.C. 4, 
have received an order for galvanising approximately 12,000 
tons of material for the South-Eastern electricity scheme. It 
is stated that this is the largest contract for galvanising of its 
kind that has ever been placed It will give employment to 
about 150 men for three years. 


Ruston anp Hornssy, Ltd., of Lincoln, have just received 
an order from the London Brick Company and Forders, Ltd., 
for an electrically-operated shovel which will be the largest 
excavator employed in any brickworks in the world, The 
machine will weigh approximately 380 tons and will carry a 
74 cubic yard bucket and a jib 90ft long It will deal with 
200 tons of clay per hour 








| PERSONAL AND BUSINESS ANNOUNCEMENTS. 


8 to 35 per cent. and the | 


subsistence allowance from 8s. O}d. to 8s. 6d. per day, | 


to apply to all workmen over 21, whether they are married 
or otherwise, and that a flat rate increase of 6d. per day 
be given to employees between the ages of 16 and 21 vears. 
A meeting of the Conciliation Board to consider these 
proposals has been fixed for the 10th, and if no agreement 
is come to, the matter will be referred to the independent 
chairman, Sir Francis Taylor. 


Coalfield Audit. 


The report of the joint accountants of the South 
Wales Conciliation Board for the three months, August, 
September, and October, certifies that the general wage 
rate payable under the agreement is 10-42. per cent. 
below the 1915 standard rates. This compares with a 
certified percentage of 11-08 below the 1915 standard 
rates in the previous three months. The agreement, 
however, provides for the payment to the workmen of a 
minimum percentage of 28 per cent. above the 1915 
standard rates. The actual trading loss of the industry 
in the three months ending October amounted to £755,153, 
equal to ls. 64d. per ton on the total quantity of coal 
raised, compared with a loss in the previous three months 
of £805,372, equal to Is. 6-74d. per ton. The aggregate 
loss on the production of coal under the present agreement 





which was entered into in December, 1926, has been 
£4,462,818. 
New Ships. 
Sir Wm. Reardon Smith, of Cardiff, has con- 


tracted with Wm. Gray and Co., Ltd., West Hartlepool 
and Sunderland, for the construction of six cargo steamers 
totalling about 52,000 tons deadweight, to be fitted with 


Mr. R. Bortase Matruews, M.I.E.E., has been elected as a 
member of Council of the Royal Agricultural Society of England 


At a meeting of the board of directors of the Scottish Tube 
Company, Ltd., held on November 30th, 1928, Mr Henry J 
Rhodes was unanimously appointed chairman of the company 
in succession to the late Mr. Andrew Eadie 


Ruston anp Hornssy, Ltd., of Lincoln, ask us to announce 
that they are advised by their agents in Madras—Massey and 
Ltd.—that at the recent Industrial Exhibition, which 
opened in Mysore City on November)15th, a gold medal award 
was secured by a “* Ruston ’’ No. 4 universal excavator, and a 
further gold medal was awarded for a Ruston " crude oil 
road roller 
Ltd., of Bishopbriggs, Glasgow 
have appointed Steam Plant 


ALex. TURNBULL AND Co., 
ask us to announce that they 


Accessories, Ltd., 38, Victoria-street, London, 8.W. 1; Messrs 
E. E. Baker and Co., 9, Albert-square, Manchester; and Mr 
Jas. W. Wilkinson, 14, Hammond-drive, Erdington, Bir 


mingham, to represent them in the London, Manchester, and 
Birmingham districts respectively. 

Tue Derrick Arcn Company, Ltd., asks us to announce 
that it has taken over from the Underfeed Stoker Company, 
Ltd., all the rights for the design, manufacture and sale of all 
flat-suspended arches and roofs and furnace walls constructed 


| under the patent rights of the M. H. Detrick Company in Great 





Britain and the British Empire—excluding Canada. It has 
also acquired the rights of design, manufacture and sale of Beco 
boiler baffles for the same countries. The operations of the 
Detrick Arch Company will be under the management of Mr. 
J. K. Mann, formerly with the M. H. Detrick Company, of 
Chicago. 








Tue Association OF ConsuLTING ENGINEERS, —The dinner of 
the Association of Consulting Engineers was held at the St. 
Stephen's Club, Westminster, on Wednesday last, December 5th, 
under the chairmanship of Mr. H. Howard Humphreys, M. Inst 
C:E., M.I. Mech. E., who is also Chairman of the Committee of 
the Association. As usual, the evening proved to be most enjoy- 
able. There seemed to be an even larger number of members 
and guests present than on former occasions, and the spirit of 
camaraderie, to which we have before referred as being specially 
noticeable at these gatherings of the Association, was just as 
much in evidence as ever. As showing the concern felt by all 
those present at the illness of the King. it is worth putting on 
record that his Majesty’s health was drunk twice during the 
evening—once just following the conclusion of the banquet 
and, later, when the chairman had received and read out the 
evening bulletin. An innovation in the toast list was the intro 
duction of ** Local Government,’ which was responded to by 
the Mayor of Westminster. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N.W. Coast— 
(1) Native .. 
(1) Spanish 
(1) N. African 
N.E Coast— 
Native .. 
Foreign (c.i.f.) 
PIG IRON 
Home 
£ os. d. 
(2) Scortanp— 
Hematite e 3140... 
No. 1 Foundry ‘ 315 Oto 
No. 3 Foundry Sis ¢. 
N.E. Coast— 
Hematite Mixed Nos. 31 Sa 
No. 1 312 0. 
Cleveland— 
No. 1 386. 
Silicious Iron .. o @.4&. 
No. 3 G.M.B. .. 3 6 0 
No. 4 Foundry S 6 @. 
No. 4 Forge > <e@ @., 
Mottled 340. 
White . a 6. 
MIDLaNDs— 
(3) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge ‘ — 
o ve Foundry... 3 2 6 
(8) Northampton— 
Foundry No. 3 215 6 
Forge 211 6t») 
(8) Derbyshire— 
No. 3 Foundry 6) @. 
Forge 215 Oto 
(8) Lincolnshire— 
No. 3 Foundry Se 6. 
No. 4 Forge sa oe 
Basic 3@e6. 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
4 0 O(a) 
Hematite Mixed Nos. .. 4 2 6 (6) 
4 5 6(c) 


MANUFACTURED IRON. 


(6) Scottanp— 


Boiler Plates 10 10 
Ship Plates, jin.and up 8 7 
Sections .. .- ss OM 
Steel Sheets, tin. 8 15 
Sheets (Gal.Cor. 24 B.G) 13 10 


(1) Delivered. 


Home. 
ga & 
ScoTLanp— 
Crown Bars 0 56 O. 
Best — ; — 
N.E. Coast— 
Iron Rivets lk &§ oO. 
Common Bars 1 6 O. 
Best Bars 10 15 0 
Double Best Bars . lt 5 0 
Treble Best Bars 1115 0. 
Lancs.— 
Crown Bars 10 00. 
Second Quality Bars .. 910 0. 
Hoops 13 0 0 
8. Yorrs.— 
Crown Bars 1010 0. 
Best Bars ll OO. 
Hoops 1210 0 
MIpLanps— 
Crown Bars .. ‘ ~ © 8 Oe 
Marked Bars (Staffs. . -» BL 
Nut and Bolt Bars 8 12 6to 
Gas Tube Strip .. .. 1015 Oto 
STEEL. (d) 
(6) Home. 
Sa « 


(6) Home Prices—All delivered Glasgow Station. 


(2) Net Makers’ Works. 











(3) f.0.t. Makers’ Works, approximate. 
Boiler Plates 10/- extra delivered England. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and [.0.b. for export. 


(c) Delivered Birmingham. 





STEEL (continued). FUELS. 
se Home. Export. SCOTLAND. 
17/- to 19/-| NE. Coast— Sad Cad 804 (Prices not stable.) 
oil Ship Plates oe. - LANARKSHIRE— Export. 
- Angles 717 6. (f.0.b. Glasgow }—Steam 14/- 
Boiler Plates 1215 0. o ee Ell 16/- 
18/- to 21/- Joists 717 6. Splint 16/3 to 17/- 
22/6 Heavy Rails 810 0. * Trebles 14/9 to 15/6 
Fish-plates 200. és Doubles 13/9 to 14/- 
Channels 10 5 0.. £9 to £9 5 | Singles 12/6 to 12/9 
Hard Billets .e.4. AYRSHiRE— 
Export. Soft Billets 615 0. (f.0.b. Ports)—Steam 13/6 
¢ s. a. | N-W Coast— ” ” Jewel 16/6 
BaRRow— | ” ” Trebles . 16/- 
Heavy Rails . i Fe : | Firesumme— 
316 0 " Light Rails. . 8 5 Oto 810 0 f.0.b. Methil or Burnt- 
x Billets 615 Oto 915 0 island—Steam 12/9 to 13/3 
Mawounsssa— Screened — 18/- 
Bars (Round) 817 6.. Trebles 16/6 to 16/6 
311 0 -_ (Small Round) 8 0 Oto 8 2 6 _ | Doubles a 13/3 nos 13/6 
312 0 Hoops (Baling) 0 00. 915 0 Singles 13/8 
» (Soft Steel). . 90 0.. 815 o| ormuane— 
Plates 812 6to 17 6 (f.0.b. Leith}—Best Steam 13/- to 13/6 
ee (Lanes. Boiler) 910 Oto 915 0 Secondary Steam .. is/e 
3.8 6 = Trebles 15/3 to 15/6 
3 6 0 Suerrretp— ore a Doubles .. 13/6 
35 0 Siemens Acid Billets 900. Singles 12/9 
346 Hard Basic 812 6. 
340 Satenmediete Bacio 617 Gand7 12 6 ENGLAND. 
3640 Soft Basic 68 6... | (8) N.W. Coast— 
Hoops » ©. @-<s Steams .. 25/- 
Soft Wire Rods 728 @ «. Household 38/6 to 51/- 
MIpLaNnps Coke 22/- 
Small Rolled Bars .. 715 Oto 8 0 0 | NORTHUMBERLAND— 
Billets and Sheet Bars.. 6 7 6to 610 0 Best Steams 14/3 
Sheets (20 W.G.) .. .. 1110 Oto12 0 0 Second Steams 13/- to 13/6 
Galv. Sheets, f.0.b. L’pool 13 10 Oto 13 12 6 Steam Smalls 9/- 
sie ¢ Angles 717 6. Unscreened 11,9 to 12,- 
e Joists 717 6. | Household 21/- to 37/- 
eigenen Tees , en ¢@. | Dunnam— 
Bridge and Tank Plates 812 6. Best Gas 14/9 
' Boiler Plates <a oe. Second 13/3 to 13/6 
218 O Household 21/- to 27/- 
Foundry Coke , 18/6 to 19/6 
Saerrietp— Inland. 
5 Best Hand-picked Branch 26/— to 27/6 —_ 
ae ROR-SEREOCS HEIEALS. Derbyshire Best Bright House 23/— to 24/6 - 
Tin-plates, I.C., 20 by 14 18/- to 18/14 Bast Seease Cont pour : 
Block Tin (cash) 239 0 0 Screened House Coal 17/- to — ss 
= (three months) 237 5 0 7 » Nute 16/- to ay 
| Copper (cash). . 68 11 3 orkshire Hards .. 14/6 to 16/- 
a (three eeuien.. 68 18 9 Derbyshire Hards .. 14/6 to 16/- 
Spanish Lead (cash) 2112 6 Rough Glecks S/S te oe 
es (three months) 2118 9 Nutty Slacks .. 7 be to 6/- 
Spelter (cash) 26 1 3 Smalle a/Sto 4/- 
a (three iia. °° 6 3 Blast-furnace Coke (lulaad) 13/6 at ovens - 
Furnace and Foundry Coke (Export), f.o.b. 19/-to 19/6 
MANCHESTER— 
Export. Copper, Best Selected Ingots 747 6 | Canpirr— (9) SOUTH WALES. 
£ s. d. » Electrolytic 75 10 0 Steam Coals : 
“ Strong Sheets F 98 0 0 Best Smokeless Large .. 19/3 to 19/6 
915 0 » Tubes (Basis Price), lb. 01 lj Second Smokeless Large 18/- to 19/3 
- Brass Tubes (Basis Price), |b. 0 1 0} Best Dry Large , 18/3 to 18/9 
» Condenser, Ib. 012 Ordinary Dry Large 17/6 to 17/9 
Lead, English. . 23 0 0 Best Black Vein Large 17/6 to 17/9 
»  Foreign.. 2117 6 Western Valley Large 7/- to 17/3 
Spelter 2610 0 Best Eastern Valley Large 16/6 to 17/- 
Aluminium (per ton) . £107 Ordinary Eastern Valley Large 16/3 to 16/6 
Best Steam Smalls 12/6 to 13/- 
Ordinary Smalls 10/6 to 12/- 
Washed Nuts 18/— to 24/- 
No. 3 Rhondda Large. . 19/6 to 20/- 
FERRO ALLOYS. - ws Smalls. . 14/- to 14/6 
Tungsten Metal Powder 1/10 per Ib. No, 2 Large . 16/- 16/6 
Ferro Tungsten - 1/5 per Ib. oo - Through 14/6 to 15/6 
Per Ton. Per Unit. - Smalls 11/- to 12/- 
Ferro Chrome, 4 p.c. to 6p.c. carbon £21 10 0 7/6 ountry Coke (export). . 27 /- to 37/- 
- - 6 p.c. to 8 p.c. .. £2010 0 7/- Furnace Ooke aged . 19/— to 21/- 
8 p.c. to 10 p.c. - £20 0 0 6/- Patent Fuel 20/— to 21/6 
Specially refined... .. Pitwood (ex ship) . 27/6 to 28/- 
1 0 0 ie Max. 2 p.c. carbon . £33 0 0 12; Swansza— 
ie i » Ip.c. carbon . £37 0 0 15/- Anthracite Coals : 
817 6 0-70 p.c. carbon £42 0 «0 17/- Best Big Vein Large 34/- to 35/6 
10 17 6 o” ° » carbon free .. 1/— per Ib. Seconds .. .. .. 24/6 to 28/6 
Metallic Chromium — 2/7 per lb. Red Vein oa ole 22/- to 27/- 
Ferro Manganese (per ton) . £13 15 0 for home Machine-made Cobbles 40/— to 43/6 
£13 10 0 for export Nute 36/- 43/6 
» Silicon, 45 p.c. to 50 p.c. . £12 0 0 scale 5/— per Beans 23/6 to 25/- 
(7) Export unit Peas ie 17/3 to 18/- 
£s. d. oo Toe £19 0 0 scale 6/— per Breaker Duff .. 8/-to 8/ 
unit Rubbly Culm 9/6 to 10/- 
1010 0 » Vanadium 14/— per Ib. Steam Coals : 
712 6 » Molybdenum ; 4/3 per Ib. Large 17/6 to 18/6 
7 2 6 » Titanium (carbon free) 1/2 per Ib. Seconds 16/- to 17/- 
. 8 12 6 | Nickel (per ton) £170 to £175 Smalls .. . 10/- to 12/6 
-13 12 6to13 15 0/| Ferro-Cobalt .. 9/— per lb. Cange Theough 15/- to 16/- 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(d) Rebate 12/6 joists and 10/- all other matarials if hom» consumers confine purchases solely to British products. 


(a) Delivered Glasgow. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, 


(6) Delivered Sheffield. 














Qeo. 7, 1928 


THE ENGINEER 








645 








French Engineering Notes. 


(From our own Correspondent in Paris.) 
The Steel Trade. 


Tue fact that the lock-out in the Ruhr had little 
or no effect upon the export demand for French steel is 
taken as an indication that the situation of steelmakers is 
less stable than was generally supposed. Of the 10,000,000 
tons of steel produced in this country annually about 


one half is sent ebroad, and in the report of one of the big | 


metallurgical companies it is stated that, while the tonnage 
exported in 1927 was 32 per cent. more than that of the 
previous year, the value per ton declined by 24 per cent. 
It may be taken for granted that the declension in value 
during the year. Under these 
circumstances the prospects of further competition are 
not reassuring, particularly now that the United States 
steel firms have arranged for the creation of a large number 
of additional sales offices in Europe and elsewhere, and it 
is partly for that reason that French producers are showing 


has accentuated present 


more restraint in the matter of prices, which did not 
harden even under the influence of the lock-out in the 
Ruhr. 
Barrage Reservoirs. 
The Conseil Général de la Seine has completed 


preliminary arrangements for the construction of the Cure 
barrage reservoir in the Department of the Yonne. This 
is the first of the series of reservoirs which it is proposed to 
in the upper valley of the with the idea of 
keeping the level of the river fairly regular at all seasons, 
by storing water during rainy periods and returning it to 
the river when the flow The artificial 
lake to be created at Cure is in the nature of an experiment, 
and, if successful, other similar undertakings will be put 
in hand Of the total sum of 20,000,000 francs, which 
the Cure reservoir is expected to cost, the Department of 
the Yonne will guarantee one half in return for the right 
to utilise the hydro-electric energy, while the other half 
will be divided equally between the State and the Depart 
ment of the Seme 


form Seine 


natural is small. 


reservoirs will depend the success of the scheme for enlarg 
ing considerably the Port of Paris. The construction 
of the widening of canals at Pantin and St 
Denis are being proceeded with, and work is in progress 
on the Port of Gennevilliers, where all the traffic to and 
Havre and will be centred, so as to avoid 
unnecessary transport by the Seine through Paris. Unless 
the reservoirs are effective there will always be a prospect 


basins and 


trom t{ouen 


of serious trouble during particularly heavy rainy seasons 


Low Temperature Distillation. 


An interesting account of the state ot 
low temperature distillation was recently given by Professor 
Roszak before the Société des Ingénieurs Civils de France. 
He said that the processes employed in different countries 
aimed either at producing petrol and smokeless fuels, as 


in England, 


present 


or in giving a value to lignites, as in Germany, 


or in utilising more economically dear fuels. That was 
the situation in France, which wanted primarily petrol 
and oils, and, to a less extent, smokeless fuels Of the 


72,000,000 tons of coal and lignite consumed in this country 
last year 16,500,000 tons were employed for high tempera 
ture carbonisation, and of the remainder at least 30,000,000 
tons of French coal could be utilised by low temperature 
distillation This would produce 150,000 tons 
of petrol, 270,000 tons of ordinary oils, and 120,000 tons 
of lubricating After describing different 
of low temperature carbonisation Professor 
Roszak gave particular prominence to the Hereng system, 
which, he said, was chiefly noteworthy on account of its 
economy ( 


processes. 


oils. 


processes 


Nevertheless, the success of low temperature 
upon the home demand being 
sufficient to absorb all the semi-coke and residual tar. It 
is expected that a use for this product will be found more 
particularly in its combination with other materials or 
the tarring of roads 


carbonisation depended 


Electric Canal Haulage. 


Having created an extensive inland port, Stras- 





| tangential fuel valves E E, 


I pon the effectiveness of the barrage | 


} use of air 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


292,578. April 12th, 1928.—Fur. Insection, Sulzer Fréres, 
Société Anonyme, Winterthur, Switzerland. 

In this double-acting engine the top of the cylinder is supplied 
with fuel by means of compressed air, while the lower side has 
airless injection. The fuel for both sides is taken from the common 
accumulator A, which is supplied by the pump B. Fuel for the 
top of the cylinder goes by the pipe C and highly compressed air 
by the pipe D. At the bottom of the cylinder there are four 
which, as they are in different posi- 
tions in relation to the cam shaft, are operated hydraulically 
by F In explaining the reason for 
having two types of injection the inventors say By the 
of these two different types of fuel injection devices it is possible 


the gear shown at and G. 


use 





to retain the advantages of air injection for the upper disc-like 
combustion chamber while avoiding cooling of the lower annular 
combustion chamber into which the fuel is injected without the 


chamber can be reduced and thus the dimensions of this chamber 


can be increased, enabling the airless fuel injection devices to be | 


better distributed around the larger circumference of the lower 
chamber. Moreover, airless fuel injection devices are smaller 
than those using compressed air, so that the openings in the 


| cylinder wall can be of reduced diameter, which produces smaller 


stresses at the edges of these openings and enables a larger 
number of injection devices to be provided, resulting in a better 
distribution of fuel to the lower annular combustion chamber 


| October 25th, 1928 


systems | 


| is applied to the fixed or movable contacts or both. 


burg is anxious to secure the greatest possible facilities for | 
accelerating traffic on the canals between the Rhone and | 


the Rhine. In the Department of the Nord, electrical 


haulage has proved so far satisfactory that it is to be largely | 


extended in the coming year. 


The Strasburg Chamber of | 


Commerce is carrying out tests of electric haulage, which | 


will be adopted very shortly, but it fears that when the 
system becomes general it may be taken over by the State, 
which will eliminate all other haulage methods coming into 
competition with it. This possibility is regarded as a 
serious menace to the future of the canal system and par- 
ticularly to the interests of owners of barges propelled by 
internal-combustion engines. There is some objection 
to motor barges on the ground that the wash they make 
is detrimental to the banks, but competition is desired to 
prevent canal freights from being raised unduly by any- 
thing in the form of a monopoly. , 7 


The Navy. 


In view of the efforts being made to limit naval 
armaments, there was a certain amount of Socialist opposi- 
tion to the voting of credits for the continuance of the pro- 
gramme of naval construction. 
from the Minister of Marine to the effect that while, next 


It elicited an explanation | 


to Great Britain, France lost far more ships than any other | 


country during the war, she was the last in the tonnage built 
since then. At the present moment the tonnage afloat is 
488,000 tons, and there are 90,000 tons on the stocks. The 
number of officers is 1768 and of men 53,000. Since 1920 
the programme of naval construction has been carried 
out systematically with a view of adapting the navy to the 
country’s special needs. The Minister remarked that the 
new vessels compared favourably in seaworthiness, endur- 
ance, speed and armament, with the best ships of the same 
types in foreign navies. 











SWITCHGEAR. 
298,701. July 20th, 1927.—-IMPROVEMENTS RELATING TO | 
ELeEcTRIC Switcues, Siemens Brothers and Co., Ltd., of 
Caxton House, Tothill-street, London, 8.W. 1, and Frank 


Baker, of 17, Woodland-terrace, Charlton, London, S.E. 7. 
This invention relates more particularly to electric switches 
of the kind in which a movable contact member is adapted to 
make contact with more than one fixed contact. The invention 
is particularly applicable to selectors, pre-selectors and other 
stepping switches used in automatic and semi-automatic tele- 


As a result, the compression pressure in the lower | 


subjected to relatively high potentials. The best results are 
obtained when the width of the strips relative to the surface of 
the electrode is such that the damping due to the air layer 
between the electrodes is an optimum value. A and B represent 


N°298 719 
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the two plates respectively of an electrostatic loud speaker each 
plate made up of strips indicated at ( and D respectiv ely Each 
strip is rigidly attached at one end to a framework E and ten- 
sioned at the other end to the frame by a spring F.—October 18th, 
1928 


MEASURING AND TESTING INSTRU MENTS. 
299,229 December 23rd, 1927 4 Gas Hotper Gaver, 
Electrofio Meters Company, Ltd., Abbey-road, Park Royal, 
London, N.W. 10 


The chain A is so connected with the upper telescoping part 
of the gas holder that, as the holder rises, the chain drops and 
basket 


accumulates in the B This basket is supported by 













= 8 pence ces 














plungers C floating on mercury. As the weight of the chain in 
| the basket increases the floats are depressed and the level of the 
mercury rises. This rise is communicated to the stand pipe D 
in which there is an electrical resistance E. The mercury short 
circuits part of this resistance, according to its level, and an 
indication of the level is given on the instrument F.—October 
25th, 1928 


GAS PRODUCERS. 


Coxe, The Illingworth 
16, Kennedy-street, Man- 
Brynfedwen, Radyr, 


| 298,658. June 15th, 1927.— CooLine 
Carbonisation Company, Ltd., 
chester, and 8. R. LMlingworth 
| Glamorganshire 

This invention is concerned with the opening of the doors of 
coke cooling chambers working in connection with carbonisa 


phone systems and selecting switches used in remote control | 


systems. According to the invention, a coating of chromium 
may be applied by electro-deposition or by any other method 
which provides for a hard, homogeneous, and closely adhering 
coating. In the case of stepping switches of the character men- 
tioned the coating is applied preferably to the fixed contacts only 
and the movable contact is made of some softer metal so that 


wear takes place chiefly at the contacting surface of the movable | 


member. A contact bank for selecting and stepping switches 
is made up of levels of contacts separated by layers of insulating 


material, generally ebonite. The contacts are usually of brass. 


The contacts are chromium plated and moulded into ebonite. | 


The contacts are pressed into strips of uncured ebonite and are 
then subjected to the vulcanising curing process. The chromium 
plated contacts are not affected by the free sulphur as unplated 
brass contacts would be. Before curing, a number of strips may 
be superposed and pressed together, so that a composite bank is 


obtained and solidified by the curing process.—October 18th, 
1928. 

TELEGRAPHS AND TELEPHONES. 
298,719. August 4th, 1927.—IMPROVEMENTS RELATING TO 


ELeEcTROSTATIC DEVICES FOR THE INTERCONVERSION OF 
MECHANICAL AND ELECTRICAL OSCILLATIONS, SUCH AS 
ConpENseR TeLernones, The British Thomson-Houston 
Company, Ltd., of Crown House, Aldwych, London, 
W.C. 2, and Reginald Charles Clinker, of “* Tryfn,’’ Old 
Bilton, Rugby. 


This invention relates particularly to loud-speaking condenser | 


telephones. If such an apparatus is to produce a sufficient 
volume of sound for loud-speaking purposes it is desirable to use 
relatively large electrodes. ‘his, however, presents many 
practical difficulties, and the invention involves a construction 
by which the difficulties attendant upon the use of a relatively 
large movable electrode may be obviated. The principle of the 
invention, however, may also advantageously be applied to 
smaller instruments, such as small condenser telephones. At 
least one of the electrodes is constituted by a number of flexible 
metallic strips which are arranged side by side in one plane, and 
each strip is separately tensioned. The strips are, say, 3ft. or 
4ft. in length and about 2in. in width. The strips may be of a 
conducting metal foil, for example, aluminium, and it may be 
desirable to coat them with varnish or other insulating material 
in order to prevent the electrodes from short-circuiting when 


The coating | 





tion plants, an operation which heretofore has been very arduous 
for the operators. According to the invention the doors A are 
opened by being held by the arms B while the chamber is rotated 
The arms are put in place manually 

The doors are provided 
1928 





to discharge its contents. 
and are swung back when not in use. 
with hand latch plates.—October Lith, 


MACHINE TOOLS AND SHOP APPLIANCES. 
299,285. June 25th, 1928.—Puncuine Macuines, De 
and Co., Lid., Strangeways Ironworks, Manchester. 
This press is intended for both continuous and intermittent 
operation. It is familiar in that the ram A operates the tool 
holder B through the tumbler block C. There is also a notched 
shaft D in the tool holder, which, by rotation, may be made to 
engage with the recess E in the ram. This shaft is operated by a 
handle and may be retained in position by a pawl. When work 


Berque 
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ing continuously the parts are arranged as shown in Fig. 1, and 


the ram and tool holder act as one. For intermittent work the 
shaft D is turned as shown in Fig. 2. Then it is only necessary 


N°299 285 








to raise the tumbler to make a working stroke, while the spring F 

will turn the shaft to raise the tool holder on the up stroke. The 

hand lever is for raising the tool holder manually.—October 25th, 
1928. 


MISCELLANEOUS. 
297,786. June 28th, 1927.—ImprRovemEeNts 1x ELEcTRIC 
Fuses, A. Reyrolle and Co., Ltd., of Hebburn-on-Tyne, 


Durham, and Walter James Cook, of 1, Carlton-terrace, 
Low Feil, Gateshead-on-Tyne. 

This invention relates to electric fuses of the kind wherein a 
fusible element is enclosed in a tubular casing, generally although 
not necessarily, filled with oil. The fuse has within an outer 
casing, preferably of metal, an inner readily removable liner 
containing a fuse element held between clips attached directly 
or through tension springs to end plates resting on shoulders 
or abutments in the liner, one or both of the end plates being 
shaped so as to allow quick disengagement from the shoulder or 
abutment. To replace a fuse after one has blown the swing 
studs A are loosened and the casing B removed, taking with it 


N° 297.786 














the liner C, end plate D, and the lower fuse clip E. and leaving 
the upper end plate F, which is a loose fit in the liner, on the 
plug G. The liner C is then withdrawn from the upper open end 
of the casing with the end plate D, the small screws attaching 
that end plate to the abutments H are removed and the end plate 
and fuse clip taken out of the liner. The top end plate F is 
then removed from the plug G, and a new length of fuse wire K 
placed in the clips. The fuse and end plates are then replaced 
in the liner from the top, the end plate D first being passed 
through the space between the internal abutments H and then 
turned and again attached to those abutments. The liner with 
its fuse is then replaced, so that the plug G engages with the 
socket in the end plate D. When thig has been done, the casing 
re and the plug F enters the socket M.—September 28th, 

1928, 

298,655. June llth, 1927.—Apparatus ror TAKING SAMPLES 
or Ores, W. Dryden, Grimshaw-street Foundry, Preston, 
and L. Knight, The Croft, Great Saughall, near Chester. 

This apparatus is intended for taking samples of ores as they 

















The ore is delivered to the 
B. Every time the scoop 
a sample is taken, while the bulk of the 


pass in bulk through the works. 


hopper A and falls into a rotating scoo 
passes over the shoot C a 





Coventry. 








material passes down the main shoot D. The 
the sample may be varied by altering the size of t 
the shoot C.—October 11th, 1928. 


285,485. February 18th, 1927.—Harp SotpER For GREY 
Cast Iron, Metallbank und Metallurgische Gesellschaft 
Aktiengesellschaft, 45, Bockenheimer Anlage, Frankfurt- 
on-the-Main, Germany. 

After pointing out the difficulties which arise in the hardening 
of a brass solder by means of the addition of nickel, on account 
df the vapours emitted, and the c onsequent porosity of the joint, 
the inventors go on to say that it has now been found that this 
disadvantage can be overcome by alloying with such nickel-brass 
alloys silicon in amounts of up to 3 per cent. In many cases a 
silicon content of 0-5 per cent. is sufficient. The addition of 
silicon renders the hard solder more fluid and that of nickel 
renders it barder, so that any desired degree of fluidity and 


perpen of 
e opening of 


toughness can be attained by suitably mutually adjusting the | 


additions of nickel and silicon. The invention accordingly 
provides a hard solder consisting of 42 to 60 per cent. of copper, 
1 to 10 per cent. of nickel and up to 3 per cent. of silicon, the 
remainder consisting of zinc. A wire of the following composition 
has been found particularly — viz., 50 to 53 per cent. 
copper, 2 to 5 per cent. nickel, 0-2 to 1 per cent. silicon, remainder 
zine. The alloys of a po within the above described 
limits have the advantage that they can at the same time be 
easily pressed or extruded so that wires can easily be produced 
therefrom.—October 25th, 1928. 








Forthcoming Engagements. 


, ry 


Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col are ted to note 
that, in order to make sure of its insertion, the necessary information 
should reach this = on, or before, the morning of the Wednesday 
of the week pr the In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











TO-DAY. 

INSTITUTION OF ELECTRICAL ENGINEERS.—First meeting of 
the recently formed Meter and Instrument Section. Paper, 
““Load Levelling Relays and their Application in Connection 
with Future Metering Problems,” by Mr. W. Holmes. 7 p.m. 


INSTITUTION OF ENGINEERING INSPECTION.—At the Royal 
Society of Arts, John-street, Adelphi, London, W.C 
“The Application of Electro-deposited Metals to Engineering, 
illustrated by lantern slides and exhibits, by Mr. C. H. Faris. 
5.30 p.m. 





INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, 
o.oo Informal meeting. ‘* Works Committees,” by 
F. E. Robinson, 7 p.m. 


Siemeiaoes or Water ENGINeeRs.—Apartments of the 
Geological Society, Burlington House, W. (1) ‘‘The Consump- 
tion and Waste of Water, by Mr. John Bowman, M. Inst. 
C.E.; (2) “ Legal Considerations relating to the Administration 
of Ereinsesing Contracts,” by Mr. E. J. Rimmer, A.M. Inst. C.E.; 
(3) “* The Sandfields,” by Mr. A. W. Burtt ; (4) “ The Corrosive 
Attack of Moorland Water on Concrete,’’ by Messrs. W. T. 
Halcrow, M. Inst. C.E., G. B. Brook, F.1.C., M.1.M.M., and 
R. Preston. 10.30 a.m. 


Justor Institution oF Enoivgerers.—At the House of the 


Royal Society of Arts, John-street, Adelphi, London, W.C. 2. 
Presidential address, by Lieut.-Col. J. T. C. Moore-Brabazon. 
7.30 p.m. 

NORTHAMPTON PotytTecunic Institure.—St. John-street, 
London, E.C, 1. Annual prize distribution. 7 p.m. 


AND SHIpP- 
** Combus- 


Nortu-East Coast InstTiruTion oF ENGINEERS 
BUILDERS.—Mining Institute, Newcastle-on-Tyne. 


tion and its Difficulties in Marine Oj] Engines,” by Mr. K. 0. 
Keller. 6.30 p.m. 
SATURDAY, DECEMBER 8ru. 


InstiTuTION oF Crvit ENGINEERS: BIRMINGHAM AND Dis- 
TRict AssocraTion.—Visit to Muntz’s Metal Company, Ltd., at 
French Walls, Smethwick. Members should assemble at the 
works at 9.30 a.m. 

InstituTEe.—St. John-street 
6.30 p.m. 


POLYTECHNIC 
Annual conversazione. 


MONDAY, DECEMBER lors. 


Braprorp ENGINEERING Soctety.—The Technical College, 
Great Horton-road, Bradford. ‘Recent Developments in 
Economical Steam Generation,” by Mr. A. E, Leek. 7.30 p.m. 


INSTITUTE OF FvuEL.—A joint meeting with the Institute of 
Transport, at the Institution of Electrical Enginee rs, Savoy- 
place, Victoria Embankment, London, W.C. 2 * Fuels 
Alternative or Supplementary to Petrol—for Use in Internal 
Combustion Engines for Road Vehicles.’’ ‘* Liquid Fuels,”’ by 
Dr. W. R. Ormandy ; ** Gaseous Fuels,’ by Monsieur A. Metral. 
5.30 p.m. 


NORTHAMPTON 
London, E.C. 1. 


Institute or Metats: Scorrisn Locat Section.—In the 
Rooms of the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. ‘‘ Scottish Moulding 


Sands and their Application to Non-ferrous Casting,’ by Mr. R. 
Hudson, 7.30 p.m. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Joint meeting 


with Institution of the Rubber Industry, Blackfriars Theatre, 
William-street, London, E.C.4. ‘“‘ The Tire as an Article of 
Manufacture and Usage,” by Mr. W. H. Paull. 7.30 p.m. 


INsTITUTION OF AUTOMOBILE ENGINEERS.—Queen’s Hotel, 
Birmingham. ‘‘ Experiments on Self-energised Brakes,”’ by 
Major C. G. Nevatt. 7 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: NORTH-EASTERN 
CentTreE.—Armstrong College, Newcastle-on-Tyne. ‘‘ An Intro- 
duction to Researches on Circuit Breaking *’ (Electrical Research 
Association Report), by Messrs. E. B. Wedmore, W. B. Whitney, 
and C. E. R. Bruce. 7 p.m. 

Surveyors’ InstirutTion.—12, Great George-street, West- 
minster, 8.W.1. ‘The Recent Rating Acts in Operation,” 
by Mr. F. G. Fleury. 8 p.m. 


TUESDAY, DECEMBER lIts. 


ILLUMINATING ENGINEERING Socrety.—At the 
Lighting Service Bureau, 15, Savoy-street, Strand, 
“The Use of Electric Light for Advertising Purposes,” 
H. Lingard. 6.30 p.m. 

INsTITUTE OF MARINE ENGINEERS.—85-88, The Minories, 
Tower-hill, London, E. 1. ‘“* Practical Refrigeration for Ships,” 
by Mr. A. Greenfield. 6.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Broadgate Café, 
** Experiments on Self-energised Brakes,’’ by Major 
C. G. Nevatt. 7.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : ScoTTisH CENTRE. 
—The North British Hotel, Edinburgh. ‘“‘ The Electrification of 
the Pietermaritzburg- Glencoe Section of the South African 
Railways,” by Mr. F. Lydall, will be read by Mr. W. Hawthorne. 
This paper will be preceded by ‘‘ A Note on the First Electric 
Railway in Scotland,” by Mr. D.8. Munro, 7 p.m. 


E.L.M.A. 
W.C, 2 
by Mr. 











INSTITUTION OF PETROLEUM TECHNOLOGISTS.—-At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2 
** Madagascar and its Oil Lands,” by Dr. Arthur Wade. 5.30 
p.m. 

MANCHESTER GEOLOGICAL AND 
Chambers, 5, John Dalton-street, 
facture of Electric Detonators,”’ 
4 p.m. 

Roya. 
street, London, 
Bragg, F.R.S. 

SaEFFIELD METALLURGICAL AssociaTION.—198, Weat-street, 
Sheffield. ‘* Works Tests of Refractories and Service Results, ’ 
by Mr. R. J. Sarjant. 7.30 p.m. 


Minine Socrety.—Queen’s 
Manchester. “The Manu- 
by Mr. T. Campbell Futers. 


Albemarle - 
, by Sir Wm. 


Brita, 21, 
Lecture IV. 


INSTITUTION OF GREAT 
w.t * Diamonds,’ 


5.15 p.m, 


WEDNESDAY, DECEMBER 12rxa. 
INSTITUTION oF CrviL ENoGINgeERS.—Great George-street, 
Westminster, 58.W. 1. Informal meeting. Subject for discussion, 
“Methods of Reducing Temperature in Deep Mining Work, 
by Mr. James Whitehouse. 6 p.m. 
Royrat Society or Arts.—John-street, 


Adelphi, London, 


W.C. 2. “* Applications of Electricity to Medical Practice,” by 
Mr. G. G. Blake. 8 p.m. 
THURSDAY, DECEMBER 13ra. 
InstiruTe oF Metats: Briruincuam Loca. Sectrion.—In 


the Engineers’ Club, Waterloo-street. ‘‘ Magnesium Alloys for 
Engineering,” by Mr. E. Player. 7 p.m. 

InsTITUTE OF MeTAts: Lonpon LocaL Secrion.—Joint 
meeting with the Institute of British Foundrymen, in the Rooms 
of the Soc iety of Motor Manufacturers and Traders, Ltd., 83, 
Pall Mall, S.W. 1.“ Aluminium-silicon Alloys : Their Properties 
and Some Applications,’’ by Mr. R. B, Deeley. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS. Watergate House, 
Adelphi, London, W.C.2. London graduates, ‘* The Future of 
Automobile Engineering,” by Mr. H.G. Dunn. 7.25 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Cavendish Café, 
Cornmarket, Derby. Graduates. ‘* Recent Improvements in 
Omnibuses,”” by Mr. K. B. Powell-Lee. 7.30 p.m. 

INSTITUTION OF CIVIL ENGINEERS : YORKSHIRE ASSOCIATION, 
—Hotel Metropole, Leeds. ‘‘ Notes on Power Station Con- 





struction,” by Mr. A. H. D. Markwick. 7.30 p.m. 

INSTITUTION OF LOCOMOTIVE ENGINEERS (LONDON).— Denison 
House, 296, Vauxhall Bridge-road, Westminster, London, 
S.W. 1. “Some Points of Common Interest in Rolling Stock 
and Permanent Way,” by Mr. H. Holcroft.. 6 p.m. 

Orticat Socrety.—At the Imperial College of Science and 


Technology, Imperial Institute-road, South Kensington. The 
Measurement of Axial Aberrations of Telescopic Systems of 
Small Magnification,’ by Mr. B. E, Mourashkinsky and Mias M. 
Savostianoff ; Note on Skew Pe ne ils Traversing a Symmetrical 


Instrument,” by Mr. T. Smith 30 p.m. 
FRIDAY, DECEMBER 14H. 
Cuemica ENGiIneerinec Grovur.—In the Rooms of the 
Chemical Society, Burlington House, Piccadilly, W. 1 ‘The 


Air Lift as a Chemical Engineering Appliance,"’ by Mr. Norman 
Swindin. 8 p.m. 

Institute oF British FounpRYMEN: LANCASHIRE Branca, 
Burney Section.— Municipal College, Ormerod-road, Burnley. 


“Comparison of English and French Moulding,” by Mr. 3. 
Stanworth, 7.15 p.m. 
InstTiruTe OF MetTais: S#HEFFIELD Loca. Section.—In 


the Non-ferrous Section of the Applied Science Department of 

the University, St. George’s-square. ‘‘ Chromium Plating,’’ by 

Mr. L. Wright. 7.30 p.m. 
INSTITUTION OF MECHANICAI 


ENGINEERS.—Storey's-gate, 


Westminster, S.W.1. General meeting. “Cutting Tools 
Research Committee Report on Machinability,”” by Mr. E. G. 
Herbert. 6 p.m. 

Junior Institution oF ENGINEERS.—39, Victoria-street, 
8.W. 1. ‘ Locomotive Boiler Washing Plant,’ by Mr. E. J. M. 
South. 7.30 p.m. 


Fy rie Hall, The Poly - 
Annual conversazione 


ENGINEERING SOCIETY 
London, W. 1. 


POLYTECHNIC 
technic, Regent-street, 
7.30 p.m. 
DECEMBER 15rs. 

InstiTUTE oF British FouNpRYMEN: LANCASHIRE Branca, 
Junior Sxction.—College of Technology, Sackville-street, 
Manchester. ‘ The Application of the Microscope to the Study 
of Metals and Alloys,” by Mr.G. Mohn. 7 p.m. 

InstiruTIoN or Crvit ENorIneers.—Students’ 
Weybridge works of Vickers (Aviation), Ltd. 


MONDAY, DECEMBER lI7rxa. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—-Royal Technical 
College, Glasgow. ‘* Recent Developments in the Study of the 
Fatigue of Materials,’ by Dr. H. J. Gough. 7.30 p.m. 
AvuTOMOBILE ENGINEERS.—The 
* Servo-Equipment,”’ 


SATURDAY, 


visit to the 


College. 
by Mr. 


INSTITUTION OF 
Loughborough. Graduates. 
C. K. Spied. 7 p.m. 

Norta-East Coast INstTIruTion oF 
BUILDERS.—Bolbec Hall, Newcastle-on-Tyne. Informal meeting 
in the Institution Library. Subject for discussion, ‘ Could the 
Method of Conducting Measured-mile Trials be Improved ? 
To be introduced by Mr. John Neill. 7.15 p.m. 

Rattway Cius.—57, Fetter-lane, London, E.C. 4 
Developments in Main Line Electrification in France,” 
J. Pelham-Maitland, 7.30 p.m. 


TUESDAY, DECEMBER 18rx. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Broadgate Café, 
Coventry. ‘‘ Automobile Brakes,” by Mr. L. H. Dawtrey. 
7.15 p.m, 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Engineering and 
Scientific Club, Queen-street, Wolverhampton. ‘‘ Modern 
Problems of Engine Lubrication,’ by Mr. L. H. Pomeroy. 
7.30 p.m. 


ENGINEERS AND SuHIp- 


* Recent 
by Mr. 


INsTITUTION oF CrviL ENGINEERS.—Great George-street, 
Westminster, London, 8.W. | “The Reconstruction of the 
New Holland Pier,” by Mr. J. H. Nicholson. 6 p.m. 


DECEMBER 19r1a. 


ENGINEERS.—Queen’s Hotel, 
Engines,” by Mr. 


WEDNESDAY, 
or AUTOMOBILE 
Birmingham, Graduates. ‘ Two-stroke 
W. G. Copestake. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. “‘ The Design of a Town Carriage,’ 
by Mr. J. O. H. Norris; “ Suggestions relating to the Design 
of Automobiles,” by Mr. F. H. Paul. 7 p.m. 

INstTITUTION oF CiviL EnorneEers.—Great George-street, 
Westminster, London, 8.W. ! Students’ meeting. “*‘ The 
Harbour ——— Scheme at St. Peter Port, Guernsey, 
by Mr. I. W. G. Freeman. 6.30 p.m. 


Rattway Cius.—Manchester Hotel, Aldersgate-street, FE 
Twenty-second annual dinner. 7.30 p.m. 
FRIDAY, DECEMBER 2Isr. 


Junior InstiruTion oF ENGINEERS.—39, Victoria-street, 
S.W. 1. Informal meetin, “Oils for Cutting and Quenching 
Purposes,” by Mr. C. H. Hudson, 7.30 p.m. 


INSTITUTION 


A. a. 
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